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This study presents an empirical examination of how the level of tax-aggressiveness—and 

the related market valuation—was affected by the tax environment changes of the earlier part 

this decade conditional on firms’ ex ante governance strength. This research question is 

important because in the U.S. corporate environment—due to the separation of ownership and 

control—the interaction between the tax environment and a firm’s corporate governance strength 

may determine the firm’s level of tax-aggressiveness and whether the benefits of tax-aggressive 

behavior accrue to the firm’s shareholders or its managers. 

The analyses used a pre- and post-tax-environment-changes design for the period from 

1997 to 2005 (excluding years 2001–2002) on an unbalanced panel of 436 U.S. firms, where the 

effects of the tax environment changes were conditioned on firms’ governance strength prior to 

the regulatory changes. The years from 2003 to 2005 were identified as the high-regulation 

period while years 1997 to 2000 were identified as the low-regulation period. The main analyses 

used the book-tax difference as a proxy for tax-aggressiveness. 

In general, the results suggest that firms with ex ante low shareholder protection and/or 

low levels of monitoring by sophisticated investors and/or weak board of directors reduced their 
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tax-aggressiveness in the period after the tax environment changes (i.e., in the high-regulation 

period). This finding is consistent with the tax regime changes inducing adjustments to the tax 

function that reduced managers’ tax-function-related rent extraction opportunities. 

Evidence from the association tests on the relation between firms’ market values and book-

tax differences suggests that investors assigned a higher valuation to tax-aggressive behavior in 

the high-regulation period. These findings are consistent with an increase in investors’ 

confidence that managers are taking tax positions that are within firms’ optimal level of tax-

aggressiveness in response to the tax environment changes. However, results from the 

association tests do not suggest a higher increase in investors’ valuation of tax-aggressiveness 

during the high-regulation period for ex ante weak-governance firms, relative to other firms. 

The study’s findings extend academic research by furthering our understanding of the link 

between tax-aggressiveness, the tax environment, and firms’ corporate governance strength. 

Specifically, the study contributes to the understanding of how the interaction between the tax 

environment and firms’ governance structures affect tax-aggressiveness and investors’ valuation 

of such behavior.  
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CHAPTER 1 
INTRODUCTION 

This study examined how the level of tax-aggressiveness—and investors’ valuation of such 

behavior—was affected by the tax environment changes of the early 2000s given firms’ 

governance strength prior to the changes.1 Concerns by the United States Treasury (U.S. 

Treasury, hereafter) and other stakeholders about the increase in tax-aggressiveness by corporate 

taxpayers during the late 1990s (U.S. Treasury 1999), coupled with a wave of financial reporting 

irregularities, led the Internal Revenue Service (IRS) and the United States Congress (Congress, 

hereafter) to take actions to curb such behavior. The analyses exploited the inter-temporal 

variation generated by the changes in the tax environment to provide a comprehensive 

examination of the interaction between the tax environment and firms’ corporate governance 

structures as it affects tax-aggressiveness and the market valuation of such behavior. This 

investigation is important because in the U.S. corporate environment the interaction between the 

tax environment and firms’ governance strength may determine the level of tax-aggressiveness 

that a firm exhibits and whether the benefits of tax-aggressive behavior accrue to the firm’s 

shareholders or its managers. Due to the separation of ownership and decision rights, managers 

may exploit the tax function to increase their personal utility at the expense of shareholders’ 

wealth.2 

Focusing on the interaction between firms’ corporate governance strength and tax 

environment changes follows theoretical research that demonstrates that firms’ tax-

                                                 
1 Tax-aggressiveness refers to actions taken by managers to decrease taxable income that follow written statute, 
where it is not clear whether such actions are within the intent of the law; tax environment changes refers to changes 
in tax statute, enforcement regime, and/or other regulatory changes (e.g., Sarbanes-Oxley Act’s emphasis on internal 
controls) that potentially increase firms’ cost of tax-aggressiveness. 

2 For example, managers may take tax-aggressive positions to increase the funds under their control or to achieve 
short-term profitability goals that maximize their compensation or the short-term value of their stock-holdings; both 
examples are manifestations of the free-cash-flow hypothesis (Jensen 1986) and are discussed in Chapter 2. 
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aggressiveness level is jointly determined by managerial discretion, the corporate governance 

structure, and the tax environment.3 This framework acknowledges that shareholders, through 

corporate governance mechanisms, implement incentives and controls that induce managers to 

achieve the firm’s optimal level of tax-aggressiveness given the prevailing tax regime. Firms 

where the conflicts of interest related to the tax function are minimal (e.g., in the case of strong-

governance firms) should achieve their shareholders’ optimal level of tax-aggressiveness.4 

On the other hand, shareholders’ failure to implement effective controls and incentives 

over the tax function in a way that align managers’ preferred levels of tax-aggressiveness with 

their own, results in a deviation from the firm’s profit-maximizing level of tax-aggressiveness  

(PMLTA). These scenarios highlight the importance of including corporate governance in the 

analysis of tax-aggressiveness and justify conditioning the effects of tax environment changes on 

firms’ corporate governance strength. 

A maintained assumption of this study is that the changes in the tax environment from the 

earlier part of the 2000s prompted shareholders to demand improvements in firms’ tax function 

to avoid the increased costs of tax-aggressiveness, which include non-compliance, transaction, 

and political costs. It is conjectured that the improvements to the tax function were needed to 

realign managers’ incentives to engage in tax-aggressive transactions given that the tax 

environment changes did not significantly change managers’ personal costs of engaging in tax-

aggressive transactions. Thus, an expected outcome of the tax environment changes is that 

investors would increase their valuation of tax-aggressiveness because the induced adjustments 

to firms’ tax function increased the certainty that managers were taking tax positions within the 
                                                 
3 For example, see Slemrod (2004), Chen and Chu (2005), Crocker and Slemrod (2005), and Desai, Dick, and 
Zingales (2007). 

4 Throughout the text the term tax function refers to firms’ tax planning and compliance activities and their related 
control and incentives mechanisms. 
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firms’ optimal level of tax-aggressiveness. In addition, the induced adjustments to the tax 

function potentially resolved pre-existing unaddressed conflicts of interests related to such 

function. 

Building on evidence from recent archival studies (e.g., Desai and Dharmapala 2006; 

Moore 2007), the study assumed that weak-governance firms’ managers are more prone to 

choose tax-aggressive positions that increase their personal utility at the expense of shareholders’ 

wealth. If, as conjectured, the new tax regime induced improvements to the tax function, then, 

weak-governance firms would be more affected by these changes.  

Given that the changes in the tax environment may have affected firms’ tax-aggressiveness 

level and investors’ valuation of tax-aggressive behavior, the following hypotheses were 

proposed: firstly, in the period after the changes in the U.S. tax environment (i.e., the period from 

2003 to 2005 for the purposes of this study), firms adjusted their tax function in a way that 

resulted in lower levels of tax-aggressiveness for ex ante weak-governance firms; secondly, 

investors increased their valuation of firms’ tax-aggressive behavior after the tax environment 

changes took place; finally, the increase in the market valuation of tax-aggressiveness was larger 

for ex ante weak-governance firms, relative to other firms in the economy. 

The analyses used a pre- and post-tax-environment-changes design for the period 1997–

2005 on an unbalanced panel of large U.S. firms. The years 2001–2002 were identified as a 

transitional period in the tax environment and then eliminated from the sample to create a 

discontinuity in the time series. The early years in the sample were identified as the low-

regulation period (years 1997–2000) and the later years as the high-regulation period (years 

2003–2005). Then, the effects of the tax environment changes were conditioned on firms’ ex 

ante governance strength (i.e., firms’ governance strength prior to the tax environment changes) 
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using three distinct proxies for corporate governance based on (1) the shareholder rights index 

developed by Gompers, Ishii, and Metrick (2003) as a proxy for shareholders’ protection; (2) the 

percentage of institutional investors’ shareholdings as a proxy for monitoring by sophisticated 

investors; and (3) a board of directors score as a proxy for board of directors’ strength.5 The 

estimated book-tax difference (measured as the difference between financial reports and 

estimated taxable income) was used as the main proxy for tax-aggressiveness (Desai and 

Dharmapala 2006, 2007; Moore 2007; Robinson, Sikes, and Weaver 2007; Wilson 2008).6 

Consistent with the first hypothesis, the analyses revealed a negative association between 

the book-tax difference and the proxies for ex ante weak-governance in the high-regulation 

period, after controlling for confounding factors. This finding suggests that firms that had weak 

corporate governance structures during the low-regulation period reduced their tax-

aggressiveness in response to the tax environment changes, relative to other firms in the 

economy. This is consistent with the assumption that managers of weak-governance firms use 

tax-aggressive positions to extract private rents and that the changes in the tax function induce 

them to take tax positions that are within the firms’ optimal level of tax-aggressiveness, thereby 

reducing the firms’ tax-aggressiveness level.  

Results also showed a positive association between firms’ market prices and their book-tax 

differences in the high-regulation period. This is consistent with the hypothesis that investors 

                                                 
5 The board of director score was based on five board of directors and three audit committee attributes that capture 
the strength of the board of directors. The score was similar to those developed by DeFond, Hann, and Hu (2005); 
Dhaliwal, Naiker, and Navissi (2006); and Causholli, Knechel, and MacGregor (2007); the details of its composition 
are in Appendix A. 

6 There are two measurement issues related to this measure. First, income reported under generally accepted 
accounting principles (GAAP) and tax statutes diverges by design. Second, inferring taxable income from financial 
statements is affected by many factors that introduce noise to the measure (McGill and Outslay 2002, 2004; Hanlon 
2003). Those issues were mitigated in the empirical implementation in two ways: (1) by including variables that 
control for factors that affect the book-tax difference but are not necessarily related to aggressive tax behavior, and 
(2) by performing secondary analyses using cash effective tax rates as an alternative proxy for tax-aggressiveness. 
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imputed a higher valuation to tax-aggressiveness during the high-regulation period due to an 

improvement in investors’ confidence that managers are taking tax positions within their 

preferred levels of tax-aggressiveness. However, the results did not support the hypothesis that in 

the high-regulation period tax-aggressive behavior was valued more positively for ex ante weak-

governance firms relative to other firms in the economy. 

This study makes four contributions to the literature on corporate tax-aggressiveness. First, 

the study contributes to the understanding of how the interaction between the tax environment 

and firms’ governance structures affects corporate tax-aggressiveness. Second, the study 

contributes to the understanding of investors’ perception of tax-aggressive behavior by 

exploiting the inter-temporal variation in the U.S. tax regulatory environment in the earlier part 

of the decade. Specifically, it provides evidence about how those tax environment changes 

affected the value that investors attach to tax-aggressiveness. In general, the study complements 

and extends Desai et al.’s (2007) empirical analyses by examining the interaction between the 

tax environment and corporate governance using a large sample of U.S. firms, which is an 

environment where the agency problems are driven by the separation of ownership and control. 

In contrast, Desai et al. analyzed a small sample of Russian firms and a panel of country level 

data, settings where much of firms’ agency problems were related to controlling-shareholders 

expropriating minority-shareholders’ wealth.  

Third, the study provides evidence that validates results from prior studies that suggested 

that tax-aggressiveness is more pervasive in weak-governance firms (e.g., Desai and Dharmapala 

2006; Moore 2007). Finally, the study is relevant to the IRS and Congress because it contributes 

to understand the overall effect of the recent tax enforcement and other regulatory changes on 

corporate tax-aggressiveness. 
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CHAPTER 2 
BACKGROUND AND THEORETICAL DEVELOPMENT 

United States Tax Environment: Late 1990s through Mid–2000s 

During the latter part of the 1990s the U.S. Treasury and other stakeholders indicated 

their concerns regarding the growth in the use of tax-aggressive transactions by corporate 

taxpayers and its implications for revenue collection and the public perception of the tax system, 

among others (U.S. Treasury 1999). Reports by the General Accounting Office1 (GAO) and the 

media supported those concerns. For example, the GAO reported that the percentage of large 

U.S.-controlled corporations that reported no tax liabilities increased from 29.1% in 1996 to 

37.5% in 2000 (GAO 2004).2 Others suggested that in the late 1990s corporate tax-sheltering 

activities accounted for $10 billion in lost tax revenues per year (or about 5.2% of corporate tax 

revenues).3  

In addition, prior academic research documented patterns that are consistent with an 

increase in the gap between financial statement and taxable income during the 1990s. For 

example, Manzon and Plesko (2002) used financial statement data to analyze the sources of book 

and taxable income differences and concluded that the book-tax difference increased over the 

period from 1988 to 1999.4 The authors also documented that a relatively small number of 

variables that capture differences in accounting methods applied for book and tax purposes (e.g., 

property, plant and equipment, intangibles, and changes in post-retirement benefits) explain a 

significant portion of the aggregate estimated book-tax difference. Desai (2003) provided 

                                                 
1 Known as the Government Accountability Office since July 7, 2004. 

2 The report defines a large corporation as a corporation with at least $250 million in assets or $50 million in gross 
receipts. 

3 See Novack and Saunders (1998). 

4 This difference is referred to as book-tax difference throughout the study. 
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evidence indicating that the correlation between financial statement and estimated taxable 

income diminished during the 1990s. Desai argued that earnings management and/or stock 

option deductions alone could not explain the divergence between the two income measures, 

suggesting an increase in tax-sheltering activities as a plausible explanation. 

Using confidential tax return data, Mills, Newberry, and Trautman (2002) documented an 

inter-temporal increase in book-tax differences for both income and assets, which they found to 

be more prevalent for larger firms. Plesko (2007), also using confidential tax return data, 

obtained evidence suggesting that corporate managers undertake tax-reducing activities that have 

little impact on financial statement income, which helps to explain the divergence between book 

and taxable income.5 

In response to the concerns about the growing divide between taxable and financial 

statement income, the IRS and the Congress took actions directed to curb tax-aggressive 

behavior. Initially, in February of 2000, the IRS’s Large and Mid-Size Business Division 

established the Office of Tax Shelter Analysis (OTSA) as the focal point for tax-shelter-related 

activities (GAO 2003). At the same time the Congress issued temporary regulations requiring the 

disclosure of transactions that could be classified as tax-shelters (known as reportable 

transactions) by their users and promoters.6 As a result, from mid–2000 to 2002 the OTSA 

collected and analyzed data on reportable transactions helping the IRS to take preliminary 

actions against users and promoters of tax-shelters. 

                                                 
5 In addition, the recent wave of high-profile tax court cases related to tax-shelters in the later part of the 1990s (e.g., 
against taxpayers Dow Chemicals, GE, and GlaxoSmithKline PLC, among others; against tax-shelter promoters 
Ernst and Young LLP, Grant Thornton LLP, and KPMG LLP) provides ex post evidence that the concerns regarding 
corporate tax non-compliance were valid. 

6 The temporary regulations are related to Internal Revenue Code (IRC) §§ 6111 and 6112 and became effective on 
February 28, 2000. See “U.S. Sets Tax-Shelter Disclosure Requirements,” The Wall Street Journal (02/29/2000) for 
an informal discussion of the disclosure requirements for reportable transactions. 
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Starting in 2003 the IRS shifted its focus towards improving its enforcement efforts away 

from the customer-service approach that guided its operations since the enactment of the IRS 

Restructuring and Reform Act in 1998. For example, in 2003 the IRS started to shift resources to 

the audit and enforcement functions and the Congress approved the final regulations on 

reportable transactions. Also, Mark Everson was appointed IRS Commissioner and made his 

priority the increase of the IRS’s enforcement efforts.7 In addition to the increase in the IRS’s 

enforcement actions, the corporate tax function has also been restricted due to the increased 

focus on the monitoring of internal controls and financial reporting after the enactment of the 

Sarbanes-Oxley Act (SOX) in 2002. For example, in recent years many tax executives have 

acknowledged that their firms have shifted the tax function focus from managing effective tax 

rates (ETRs) and tax planning to compliance and accurate financial reporting (Ernst & Young 

2004, 2006; KPMG 2006).8 

In summary, the evidence suggests that the perceived increase in tax-aggressiveness 

during the 1990s led the IRS and Congress to implement actions to curb that behavior. As a 

result, from mid–2000 to 2002 the IRS was able to obtain and analyze data on corporate tax-

sheltering activities and implemented preliminary enforcement actions against tax-shelter users 

and promoters. Finally, since 2003 the IRS refocused its efforts towards an enforcement 

approach and has taken actions that have presumably increased corporate taxpayers’ cost of tax-

aggressiveness. 

                                                 
7 See Mark W. Everson Testimony before the Joint Review on IRS Reform (May 20, 2003) 
http://www.irs.gov/pub/irs-utl/rra98_joint_review_final_written.pdf). 

8 Also, see Neubig and Sangha (2004) and Levin, Petrini, Smith, and White (2006) for similar arguments and 
discussions. 



 

20 

Theoretical Development 

Under the traditional view of corporate tax avoidance the perceived increase in tax-

aggressiveness during the late 1990s would represent a transfer of wealth from the government to 

firms’ shareholders and an increase in firms’ value at the expense of other taxpayers. Research 

suggests, however, that—due to the separation of ownership and control—shareholders must 

find an effective way to communicate their tax planning preferences to management.9 Therefore, 

shareholders, through the corporate governance system, and given the prevailing tax regime, 

must implement incentives and controls to induce managers to take tax positions that result in a 

PMLTA. At such a level the marginal benefits of tax-aggressive transactions (e.g., increased 

cash flows and net income) are balanced against the marginal costs of those activities (point OS,T 

in Figure 2-1, Panel A). In this case, the costs of tax-aggressiveness not only include transaction, 

non-compliance, and political costs, but also the related compensation and monitoring costs 

brought by the agency relationship. Under this framework, strong-governance firms’ 

shareholders should be able to induce their managers to take tax positions that are close to the 

PMLTA (illustrated by the convergence between points OS,T and OM,T in Figure 2-1, Panel B). 

On the other hand, weak-governance firms’ shareholders are more likely to fail to 

communicate their tax-aggressiveness preferences, leaving managers to choose tax-aggressive 

positions based on their own preferences.10 This situation creates a deviation from the 

shareholders’ PMLTA resulting in a reduction in firms’ values (represented by the difference in 

shareholders’ net marginal benefit between OS,T and OM,T in Figure 2-1, Panel C). 

                                                 
9 See Slemrod (2004) for an introduction of the principal-agent approach to corporate tax avoidance and analytical 
work by Chen and Chu (2005) and Crocker and Slemrod (2005) for results demonstrating that inducing managers to 
engage in tax-aggressive transaction increases the firms’ costs of control (i.e., increased compensation and 
monitoring costs). 

10 In addition, managers of weak-governance firms are more likely to be entrenched making it harder for 
shareholders to control their activities (Shelifer and Vishny 1997). 
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The assumption herein is that managers of weak-governance firms can exploit the 

complexity of the tax system and their informational advantage to engage in tax-aggressive 

behavior that increases their personal utility at the expense of shareholders’ wealth.11 This 

argument is compatible with the fact that in the United States managers are generally shielded 

from firms’ tax compliance costs. Recent empirical evidence also supports this assumption and 

suggests that tax-aggressiveness is more pervasive in weak-governance firms. 

For example, Desai and Dharmapala (2006) documented a negative association between 

the level of managerial shareholdings and book-tax differences, which was primarily associated 

with weak-governance firms. They interpreted this result as evidence of the existence of positive 

complementarities between tax-sheltering and managerial diversion. Moore (2007) extended this 

line of research by focusing on the relation between tax-aggressiveness and firms’ board of 

directors’ composition. Moore found a negative association between audit committee 

independence and tax-aggressiveness, consistent with the argument that stronger corporate 

governance structures reduce tax-aggressiveness. Empirical evidence also suggests that investors 

consider firms’ corporate governance strength in the value they attach to tax-aggressive behavior 

and that they assign a higher valuation to tax-aggressiveness on firms with strong-governance 

(Desai and Dharmapala 2007; Hanlon and Slemrod 2007; Wilson 2008). This study 

complements and extends the aforementioned studies by examining the impact of tax regime 

changes on firms’ tax-aggressiveness level—and the related market valuation—conditional on 

firms’ corporate governance strength. 

                                                 
11 The case of firms with weak-governance could also result in low tax-aggressiveness given that managers may 
perceive their benefit from investing in other competing activities to be higher than their benefit from engaging in 
tax-aggressive behavior. This scenario, although possible, would not explain the perceived increase in tax-
aggressiveness in the latter part of the 1990s, which is the focus of this study. 
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To reconcile the empirical results from previous studies (e.g., Desai and Dharmapala 2006, 

2007; Moore 2007) with the traditional view that tax avoidance should be a value-enhancing 

activity, those results were interpreted as a manifestation of the free-cash-flow problem12 (Jensen 

1986) and the following examples were provided:13 

• Consistent with the traditional view of corporate tax-aggressiveness, tax-aggressive 
transactions release funds that otherwise would go to the government and increase the 
funds under management control. Those funds give managers the flexibility to invest in 
projects of their personal preference without the need to incur outside equity or debt 
financing, potentially reducing shareholders’ returns.14  

• Managers own the decision rights over the funds under their control (Shleifer and Vishny 
1997). Therefore, they could use those funds to invest (or overinvest) in tax-aggressive 
transactions designed to achieve short-term financial reporting outcomes. Some of those 
transactions are costly and may not result in a reduction of current tax liabilities and/or 
prevail after an IRS intervention.15  

In the latter case, managers realize their benefits through higher compensation, increase in the 

short-term value of their stock holdings, and/or easier access to outside equity or debt financing 

(i.e., increasing the funds under their control). In both cases a weak-governance structure, 

together with potential free-cash-flow, provide managers with the incentives and opportunities to 

                                                 
12 The free-cash-flow hypothesis maintains that managers use the funds under their control to invest in projects that 
increase their personal utility but potentially reduce shareholders’ returns. 

13 Linking tax-aggressive behavior to the free-cash-flow hypothesis fits environments where the legal system 
provides shareholders with a high level of protection and where ownership and control are separated (e.g., the 
United States corporate market). Previous theoretical research in this area (e.g., Desai and Dharmapala 2006; Desai, 
Dick, and Zingales 2007) argue about managerial rent extraction opportunities in terms that are more applicable to 
settings where the conflicts of interests are between controlling and minority shareholders. 

14 See Arlen and Weiss (1995) for similar arguments. Also, Graham and Tucker (2006) documented that firms 
identified as tax-shelter users are less likely to use debt to finance their operations, which is consistent with the 
arguments presented here. 

15 For example, in the case of Enron, the company used several controversial federal income tax transactions to 
increase financial statement income.  See Joint Committee on Taxation, Report of Investigation of Enron 
Corporation and Related Entities Regarding Federal Tax and Compensation Issues, and Policy Recommendations 
(JCS-3-03), February 2003, Vol. 1. 
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engage in tax-aggressive transactions that increase their personal utility in ways that may reduce 

shareholders’ returns.16 

Presumably, the recent changes to the tax environment should have prompted shareholders 

to demand adjustments to the tax function to (1) avoid the increased cost of compliance (Figure 

2-1, Panel D), and (2) to realign managers’ incentives because the tax environment changes did 

not impose penalties on managers whose firms engage in tax-aggressive behavior, leaving their 

related personal marginal benefits and costs unchanged. Absent those adjustments, shareholders’ 

wealth would be reduced because managers would continue to take tax positions based on the 

tax-related risk-sharing agreements established under the prior tax regime, which were no longer 

optimal. This argument is illustrated by the distance between OS,T+1 and both OM,T points in 

Figure 2-1, Panel E. For both the weak-governance and the strong-governance cases the net 

marginal benefit at OS,T+1 is greater than at OM,T. 

The adjustments to the tax function should have been reflected on firms’ tax-

aggressiveness level as well as on investors’ valuation of tax-aggressiveness. First,—and 

consistent with Desai et al.’s (2007) theoretical predictions—the tax-aggressiveness level would 

be affected (1) directly by the increased costs imposed by the new tax regime, and (2) indirectly 

by the resolution of tax-related agency issues that should bring tax-aggressiveness closer to its 

optimal level. These effects are expected to be larger for firms that were more tax-aggressive 

and/or for those with greater pre-existing conflicts of interest related to the tax function, which, 

based on the assumptions herein, were weak-governance firms. This argument is illustrated in 

                                                 
16 Although these examples aim to reconcile the empirical findings that link weak-governance to tax-aggressiveness 
(e.g., Desai and Dharmapala 2006; Moore 2007) with the traditional view of corporate tax avoidance, testing their 
implications is deferred to future research. 
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Figure 2-1, Panel F by the distance between OM,T+1 and OM,T, which is larger for the weak-

governance case. 

Second,—also consistent with Desai et al. (2007)—investors’ valuation of tax-

aggressiveness should have been affected by (1) the certainty that the increase in tax enforcement 

and external monitoring induced managers to take tax positions that are closer to the firms’ 

PMLTA, and (2) the induced improvement to the tax-related governance mechanisms. Both 

these effects would have a positive effect on the market’s valuation of tax-aggressiveness, with 

the later being more positive for ex ante weak-governance firms. This argument is represented in 

Figure 2-1, Panel F by the difference in shareholders’ net marginal benefit between OM,T for 

weak-governance firms and OM,T for strong-governance firms at OS,T+1 (which is equal to 

OM,T+1). 

Research Questions 

The previous discussion suggests that the interaction between the tax environment and 

firms’ governance strength affects differently a firm’s tax-aggressiveness level and the value that 

shareholders attach to such behavior. These arguments set the stage for addressing the focus of 

this study, which was to provide evidence about whether the interaction between the recent 

shocks to the tax environment and firms’ ex ante governance strength affected firms’ tax-

aggressiveness level and investors’ valuation of tax-aggressive behavior. The following research 

questions summarize the subject of the study: 

RQ1: Did ex ante weak-governance firms experience a decrease in tax-aggressiveness after the 
changes in the tax regulatory environment relative to other firms? 

 
RQ2: Did the value that shareholders attach to tax-aggressiveness increase after the changes in 

tax regulatory environment? Was the effect larger for firms with ex ante weak-
governance structures? 
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Figure 2-1. Marginal benefits and costs of tax-aggressiveness: shareholders vs. managers. (A) 
Profit-maximizing level of tax-aggressiveness (PMLTA). (B) PMLTA strong-
governance case. (C) PMLTA weak-governance case. (D) PMLTA after an increase 
in tax compliance costs. (E) PMLTA after an increase in tax compliance costs and 
before corporate governance adjustments. (F) PMLTA after an increase in tax 
compliance costs and corporate governance adjustments. MB and MC refer to 
marginal benefits and costs, respectively; O refers to optimum. Subscripts S and M 
refer to shareholders and managers, respectively. Subscripts T and T+1 refer to pre- 
and post-tax-environment-changes, respectively. Straight lines represent 
shareholders’ marginal costs and benefits; curved lines represent managers’ marginal 
costs and benefits. 
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Figure 2-1. Continued 
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Figure 2-1. Continued 

 



 

28 

CHAPTER 3 
IDENTIFICATION STRATEGY AND OPERATIONALIZATION OF THEORETICAL 

CONSTRUCTS 

This study’s goal was to analyze the effect of the interaction between the tax environment 

and corporate governance on tax-aggressiveness and its related market valuation. Therefore, the 

main theoretical constructs identified and operationalized for the empirical work were: tax 

environment regimes, tax-aggressiveness, and corporate governance. 

Identifying Tax Environment Regimes 

To identify the tax environment regimes, the focus was on the inter-temporal variation 

generated by the tax environment changes from the earlier part of the 2000s to implement a pre- 

and post-tax-environment-changes design. To address the difficulty in identifying the tax 

environment regime changes, the sample was restricted to the period from 1997 to 2005 and 

partitioned as follows: the transition (years 2001–2002), the pre-tax-environment-changes (years 

1997–2000), and the post-tax-environment-changes (years 2003–2005) periods. The transition 

period included the early years after the IRS’s reorganization, the discovery period that led to the 

increase in tax enforcement, and SOX’s enactment year.1 The pre-tax-environment-changes (or 

low-regulation) period included the years in the latter part of the 1990s when corporate tax-

aggressiveness was presumably at its height (U.S. Treasury 1999) and extended through the 

period when the IRS’s reorganization was finalized.2 The post-tax-environment-changes (or 

high-regulation) period started in the year when the IRS re-focused its efforts towards 

enforcement. Thus, the high-regulation period is free from firms’ anticipatory actions and initial 

                                                 
1 At the same time, the transition period includes 2001, which was marked by the slowdown of the economy due to 
the events of September 11, 2001 and the discovery of several material financial statements fraud cases (e.g., Enron 
and WorldCom) and the demise of Arthur Andersen LLP. 

2 In addition the low-regulation period starts in 1997 when the check-the-box regulations were established, which 
facilitated or increased multinational companies’ tax planning opportunities (Altshuler and Grubert 2005). 
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reactions to the new tax-sheltering rules and captures the main effect of the tax environment 

changes.3 

After defining each sub-period, the observations in the transition sub-period were 

eliminated to create a discontinuity in the time series. This action resulted in the identification of 

the two periods of interest, the low-regulation and the high-regulation periods, that were 

necessary to implement the pre- and post-tax-environment-changes design. 

Operationalization of Tax-Aggressiveness 

Book-Tax Difference as a Proxy for Tax-Aggressiveness 

In the main analyses, the proxy for tax-aggressiveness was the book-tax difference 

(measured as the difference between pre-tax income per financial reports and a taxable income 

estimate), consistent with prior research in this area (e.g., Desai and Dharmapala 2006, 2007; 

Moore 2007; Wilson 2008). This operationalization is based on Mills (1998) who documented a 

positive association between the book-tax differences and the IRS’s proposed adjustments (a 

proxy for taxpayer non-compliance) effectively linking book-tax differences to tax-

aggressiveness. 

Desai and Dharmapala (2007) and Wilson (2008) tested the association between book-tax 

differences and tax-aggressiveness using publicly available data (i.e., court cases and press 

reports) to identify (ex post) firms subject to IRS’s investigations for their alleged involvement in 

tax-sheltering activities.4 Desai and Dharmapala (2007) used 14 tax-sheltering firms for the 

                                                 
3 In addition, the period ends before the establishment of Financial Interpretation No. 48, Accounting for Uncertainty 

in Income Taxes (FIN 48), which added additional disclosure requirements and represents a change in the methods 
used to assess and establish reserves for uncertain tax positions.  

4 Desai and Dharmapala (2007) and Wilson (2008) used samples based on 43 publicly traded corporations identified 
by Graham and Tucker (2006) as tax-sheltering firms for the period 1975–2000. Specifically, Desai and Dharmapala 
(2007) used the sub-sample of 14 firms presumably engaged in tax-sheltering activities for the period 1993–2001 
while Wilson (2008) extended Graham and Tucker’s (2006) sample to include years 1975–2002 yielding a total of 
59 tax-sheltering firms for his analyses.  
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period 1993–2001 to test whether those firms exhibited larger book-tax differences during the 

years they were actively engaged in tax-sheltering activities. The authors found a positive 

association between tax-sheltering and the book-tax difference. A similar result was obtained by 

Wilson (2008) who found that the probability of a firm being identified as a tax-shelter 

participant increases in the book-tax difference after controlling for confounding factors such as 

leverage, size, profitability, research and development intensity, and foreign business activity. 

Together these findings provide additional validity to the link between tax-aggressiveness and 

book-tax differences. 

Ideally, the actual difference between pre-tax financial statement income and taxable 

income (Mills 1998), the level of proposed tax deficiencies under IRS’s audit (Hanlon, Mills, 

and Slemrod 2007) or actual data on tax-sheltering activities (Lisowsky 2008b) are preferred 

proxies for tax-aggressiveness, but data limitations dictate the use of proxies such as the 

estimated book-tax difference to conduct the empirical analyses. The study used Hanlon, 

LaPlante, and Shevlin’s (2005) method to calculate the estimated book-tax difference (btd), 

which requires pre-tax financial income to be adjusted for the impact of minority shareholders 

(i.e., COMPUSTAT data170 minus data49) and defines taxable income (taxinc) for firm i at time 

t as 

( ), , , ,i t i t i t t i ttaxinc fedte forte str nol = + −∆        (3-1) 

where fedte  refers to current federal income tax expense (COMPUSTAT data63), forte refers 

to current foreign income tax expense (COMPUSTAT data64), str refers to the top statutory rate 

for year t, and nol∆ refers to the change in net operating loss carrybacks and carryforwards 



 

31 

(COMPUSTAT data52).5 The nol∆ is subtracted from the total income tax expense grossed up by 

str to obtain a taxable income measure before the effects of carrybacks or carryforwards to 

enhance taxinc’s comparability with financial statement income. 

There are several limitations related to the use of the book-tax difference as a proxy for 

tax-aggressiveness. First, using financial statement data to generate estimates of taxable income 

and book-tax differences creates a measurement error problem. This problem is attributed to the 

treatment of non-qualified stock options, tax credits, net operating losses, consolidation 

differences, and reserves for uncertain tax positions, among others (McGill and Outslay 2002, 

2004; Hanlon 2003). Second, there are many transactions that can create book-tax differences 

(positive or negative) that are not the result of tax-aggressive behavior (e.g., differences in 

depreciation schedules for tax and financial reporting purposes). Third, managerial discretionary 

actions in the financial reporting process also affect the book-tax difference in ways that are 

unrelated to tax avoidance activities (Frank, Lynch, and Rego 2006).6 To address these issues 

(and following prior studies), the empirical models included many controls for confounding 

factors. 

Current Year Cash ETR: An Alternative Proxy for Tax-Aggressiveness 

Secondary analyses used the cash effective tax rate (cashetr) as an alternative proxy for 

tax-aggressiveness (Blouin and Tuna 2007; Dyreng, Hanlon, and Maydew 2008). The cashetr 

was defined as the ratio of income tax paid (COMPUSTAT data317) to pre-tax income 

(COMPUSTAT data170). In general, and holding everything else constant, firms that pay a 

                                                 
5 Following Hanlon et al. (2005), if fedte was missing from COMPUSTAT, taxinc was computed as the difference 
between total income tax expense (COMPUSTAT data16) and deferred taxes (COMPUSTAT data50) divided by 
the top statutory tax rate for year t, less ∆nol. 

6 For example, Dhaliwal, Gleason, and Mills (2004) found evidence that is consistent with managers using the tax 
expense as an earnings management tool to achieve the consensus analyst forecasts. 
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lower proportion of their pre-tax income in taxes are more aggressive tax planners (Blouin and 

Tuna 2007). A recent study by Blouin and Tuna (2007) found that firms with lower one-year 

cash ETRs, on average, have more year-to-year changes in their tax contingency reserve. The 

authors interpreted the result as evidence that low cash ETRs are associated with tax planning 

activities. 

Using cashetr overcomes the effect of changes in estimates such as the deferred tax asset 

valuation allowance and/or the tax cushion (Dyreng et al. 2008) and takes into account the tax 

benefits of employee stock options, which are not included in the income tax expense reported 

on the financial statements. On the other hand, there are measurement issues related to cashetr 

that must be highlighted. First, current-year tax paid is affected by payments to (or refunds from) 

the IRS or other taxing authorities arising from settlements related to prior years’ tax returns 

under investigation. Second, the measure was computed using annual data, which introduces 

noise due to year-to-year variation associated with shocks that may be unrelated to tax-

aggressiveness. In addition, Dyreng et al. (2008) documented that one-year cash ETRs do not 

hold a one-to-one correspondence with long-run cash ETRs, although they are positively 

correlated.7  

Another important measurement issue regarding current year cash ETRs concerns firms 

with negative income or firms receiving tax refunds as these situations may yield uninterpretable 

ratios (Gupta and Newberry 1997).8 To address this issue the study followed Gupta and 

                                                 
7 Dyreng et al. (2008) defined long-run cash ETR for firm i as 

1 1

N N

i,t i,tt t
income tax paid pretax income

= =∑ ∑ .  

8 In addressing this issue with GAAP ETRs Gupta and Newberry (1997, 12) presented the following examples: (1) 
the ETR for a firm with a tax refund (negative numerator) and a financial statement loss (negative denominator) is 
positive, even though such a firm did not pay any taxes; and (2) the ETR of a firm that paid taxes (positive 
numerator) in a year and reported a financial statement loss (negative denominator) is negative, even though the firm 
paid taxes. 
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Newberry (1997) and set cashetr equal: (1) to zero for firms receiving tax refunds (i.e., negative 

tax paid), (2) to one for firms with positive tax paid and non-positive income, and (3) to one for 

firms where cashetr was greater than one in order to mitigate the distortions created by small 

denominators.9 

Operationalization of Corporate Governance Strength 

Primary Measures of Corporate Governance Strength 

There were three measures used to operationalize corporate governance strength in the 

main analyses. First, the shareholder rights index (G-Index, hereafter) developed by Gompers, 

Ishii, and Metrick (2003) was used as a measure of shareholders’ legal protection. Gompers et al. 

documented a positive relation between strong-governance (i.e., high shareholder protection) and 

firms’ performance. Recent studies in the corporate tax literature used the G-Index as a proxy for 

governance strength in their analyses of the relation between corporate governance and tax-

aggressiveness (Desai and Dharmapala 2006, 2007; Hanlon et al. 2007; Hanlon and Slemrod 

2007; Robinson, Sikes, and Weaver 2007; Wilson 2008). 

Second, the percentage of institutional investors’ shareholdings was used to develop a 

proxy for sophisticated investors’ monitoring. Prior research suggests that—due to their financial 

interests in the firm and independence from management—institutional investors are an 

important part of the corporate governance system because they are able to monitor firms’ 

management and policies in an unbiased way and have the voting power to put pressure on 

management if they observe self-serving behavior (Jensen 1993; Schleifer and Vishny 1997). 

Third, attributes of the board of directors (BOD) and the audit committee (AC) were used 

to construct a score that captures the strength of internal corporate governance mechanisms. The 

                                                 
9 Dyreng et al. (2008) used a similar method to reset their long-run cash ETR measure to be within the zero and one 
interval. 
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score was similar to those used in prior research (e.g., DeFond, Hann, and Hu 2005; Dhaliwal, 

Naiker, and Navissi 2006; and Causholli, Knechel, and MacGregor 2007) and included the 

following attributes: (1) BOD’s independence, (2) CEO-Chair separation, (3) BOD’s 

blockholdings, (4) BOD’s experience, (5) BOD’s attendance, (6) AC’s size, (7) AC’s 

independence, and (8) AC’s governance expertise. The details on the construction of the BOD 

score (bodscore) are in Appendix A. 

The purpose of using various proxies to operationalize corporate governance strength 

proxies was threefold. First, using measures of investors’ legal protection and sophisticated 

investors’ monitoring is in line with Shleifer and Vishny’s (1997) view that corporate 

governance is a combination of mechanisms that prevent managers from expropriating 

shareholders’ wealth. Second, using a combination of internal and external governance 

mechanisms is consistent with Brown and Caylor’s (2006) argument that effective governance 

requires both internal and external mechanisms. Finally, corporate governance is a theoretical 

construct difficult to operationalize; therefore, using several measures provides robustness to the 

analyses. 

Each governance measure was used to identify firms with weak-governance structures 

during the low-regulation period (or ex ante weak-governance) as follows.10 First, a firm was 

classified as weak-governed in the low-regulation period if the G-Index was greater than 11 

(gindex > 11) using the year 1998 as the base period.11 This partition criterion is similar to 

Gompers et al.’s (2003) dictatorship classification. Second, a firm was classified as ex ante 
                                                 
10 The emphasis on weak-governance firms is because the research questions and hypotheses of the study predicted 
stronger effects for that group. 

11 The G-Index for the period 1998–2000 was used for 93 percent of the sample; the remaining 7 percent used the G-
Index for the period 2000–2002 (assessed in February 2000). This choice was made to increase the power of the 
statistical tests. Appendix B includes descriptive statistics for the distribution of the G-Index that indicate that the 
standard deviation of the index at the firm-level was less than one, suggesting that the G-Index is relatively stable at 
the firm-level (Table B-1, Panel C). 
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weak-governed if it fell within the bottom five deciles of the percentage of institutional 

investors’ shareholdings in the last two years of the low-regulation period (rpih ≤ 5).12 Finally, a 

firm was classified as ex ante weak-governance if the sum of the indicator variables related to 

each BOD’s attribute was less than four (bodscore < 4). 

Comprehensive Corporate Governance Strength Measure 

Each measure used in the main analyses potentially captures a distinct operationalization of 

corporate governance. Nevertheless, none of the measures constitutes an overall measure of the 

corporate governance theoretical construct. To address this issue, and consistent with DeFond et 

al. (2005), secondary analyses used a corporate governance score (govscore) composed of 

attributes related to firms’ BOD, institutional shareholdings, and shareholder rights, which 

captured internal and external governance mechanisms in a comprehensive measure of corporate 

governance strength.  

The govscore was constructed by adding the following two variables to bodscore: 

• Shareholder rights—An indicator variable was equaled to one if the G-index was less or 
equal to six; zero otherwise. This partitioning scheme is similar to Gompers et al.’s (2003) 
democracy classification and intends to identify firms with the highest level of shareholder 
protection.13  

• Institutional ownership—An indicator variable was equaled to one for each of the available 
firm-years in the low-regulation period if the observation fell within the top two deciles of 
the percentage of institutional investors’ shareholdings. This partitioning scheme intends to 
identify firms with the highest level monitoring by institutional investors (e.g., McConnell 
and Servaes 1990; Jensen 1993).14 

                                                 
12 Deciles ranks were based on all the firm-years available in the CDA/Spectrum Institutional (13f) Holdings 
database for the years in the low-regulation period. The bottom five deciles were used to identify weak-governance 
because after merging the institutional investors’ data with the remaining of the sample, those deciles represented 
the lower tail of sophisticated investors’ holdings with less than 20 percent of the observations falling below the 
cutoff. 

13 As in the definition of gindex > 11, the G-Index for the period 1998–2000 was used as the base period. The 
observations below the cut-off of six or less represented 23 percent of the observations in the low-regulation period. 

14 The observations in the top two deciles of the percentage of institutional investors represented less than 50 percent 
of the observations for each year in the low-regulation period. 
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Then, a cut-off of four was used determine whether a firm had weak-governance in the 

low-regulation period based on the total govscore. More specifically, a if firm had a govscore of 

four or less for two consecutive years in the low-regulation period, then govscore < 5 was 

equaled to one; zero otherwise. If a firm did not have data for two consecutive years, then the 

govscore closest to the year 2000 was used to establish its classification. 
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CHAPTER 4 
DATA AND DESCRIPTIVE STATISTICS 

Sample Selection 

Data for the empirical procedures were obtained from the intersection of the 

COMPUSTAT, Risk Metrics Historical Governance and Historical Directors,1 the 

CDA/Spectrum Institutional (13f) Holdings, the Center for Research in Security Prices (CRSP), 

and the Institutional Brokers Estimate System (I/B/E/S) databases. COMPUSTAT Annual 

provided most of the financial statement data and COMPUSTAT Geographic Segment File was 

used to compute the number of foreign segments. Risk Metrics was the data source for the G-

Index and BOD’s attributes used to construct gindex > 11 and bodscore < 4, respectively. 

CDA/Spectrum was used to construct the percentage of institutional investors’ shareholdings 

variables. CRSP was used to obtain the data to compute the standard deviation of firms’ returns. 

Finally, I/B/E/S was used to obtain the number of analysts following a firm. 

The data set used in the main analyses was an unbalanced panel of 2,598 firm-years from 

436 unique firms for the period 1997–2005 (excluding 2001–2002) and was constrained to firms 

outside the financial services and utilities industries, consistent with prior research.2 Using the 

Risk Metrics databases to construct the governance measures was the largest limiting factor, 

which eliminated more than one half (17,634 observations) of the firm-years with enough 

financial statement data to conduct the analyses (Table 4-1). Additional observations were 

eliminated due to lack of institutional holdings data (1,181) and lack of simulated marginal tax 

rates (1,721).3 To execute the pre- and post-tax-environment-changes design, it was required that 

                                                 
1 Formerly known as Investors Research and Responsibility Center (IRRC). 

2 The data set was further reduced to 2,562 firm-years from 430 unique firms for the secondary analyses because of 
observations missing income tax paid (COMPUSTAT data317). 

3 The simulated marginal tax rates were used as a control variable. 
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each firm had at least one observation in the low-regulation period and one observation in the 

high-regulation period. Imposing this requirement and eliminating firm-years in the transition 

period further reduced the data set by 2,151 observations.4 

Criteria used to select the sample were the same across all parts of the study to provide 

continuity to the analyses and facilitate the evaluation of the study’s findings collectively. Each 

chapter provides descriptive statistics related to the variables used in the empirical tests for that 

chapter. 

Descriptive Statistics 

Firm-years in the sample were evenly distributed throughout the sample period (Table 4-2, 

Panel A).5 Also, the durables manufacturing industry was over-represented relative to other 

industries in the sample; this was consistent with the COMPUSTAT industry distribution (Panel 

B). The data showed that all industries had firms classified as weak-governance; except for the 

food industry in the case where bodscore < 4 was the partitioning variable (Panel C). 

Table 4-3 revealed that firm-years in the sample used for the empirical tests (tests sample) 

were more profitable than those in the broader sample that included all the firm-years with valid 

financial statement data to compute the variables used in the empirical tests (broad sample). 

Specifically, the mean return on assets was 0.077 for the test sample while it was -0.006 for the 

broad sample. Firms represented in the tests sample were also larger than those in the broad 

sample; the first quartile of market value of equity for the tests sample ($531MM) was greater 

than the median for the broad sample ($158MM). Also, firm-years in the tests sample exhibited 

lower mean sales growth (0.116) and research and development (R&D) intensity (0.041) than 

                                                 
4 The data selection screens also verified that all firms in the sample were incorporated in the United States. 

5 Industry classifications were based on Barth, Beaver, and Landsman (1998). 
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those in the broad sample (mean sales growth and R&D intensity were 1.113 and 0.498, 

respectively). Examining the tax-related variables revealed that firm-years in the tests sample 

exhibited larger tax burdens than those in the broad sample. Specifically, the mean (median) 

ETR was 0.301 (0.347) for the tests sample versus a mean (median) of 0.266 (0.310) for the 

broad sample.6 In addition, the mean (median) gross book-tax difference for the tests sample was 

$73.7 MM ($12.9MM) while the mean (median) for the broad sample was $11.7MM ($0.3MM), 

which suggests that the firm-years in the tests sample exhibited higher levels of tax-

aggressiveness than those in the broad sample.7 

The magnitude of the correlations between the three main weak-governance variables were 

small (Table 4-4, Panel A). Specifically, gindex > 11 exhibited a negative correlation with rpih ≤ 

5 ( ˆ 0.092ρ = − , p-value < 0.001) and with bodscore < 4 ( ˆ 0.060ρ = − , p-value = 0.023); the 

correlation between rpih ≤ 5 and bodscore < 4 was positive ( ˆ 0.035ρ = , p-value = 0.073). These 

findings suggest potential substitution effects between the distinct corporate governance 

mechanisms proxied by each measure. Examining the remaining coefficients revealed positive 

correlations between govscore < 5 and rpih ≤ 5 ( ˆ 0.126ρ = , p-value < 0.001) and between 

govscore < 5 and bodscore < 4 ( ˆ 0.718ρ = , p-value < 0.001); the correlation between govscore 

< 5 and gindex > 11 was negative ( ˆ 0.050ρ = − , p-value = 0.012). 

Table 4-4, Panel B presents the number of firm-years identified as weak-governance using 

each corporate governance measure as well as the number of overlapped observations for each 

combination of weak-governance variables. The data revealed that only a few firm-years 

                                                 
6 The ETR was defined as income tax expense (COMPUSTAT data16) divided by pre-tax income (COMPUSTAT 
data170). 

7 The gross book-tax difference was defined as pre-tax income (COMPUSTAT data170) adjusted for minority 
interests (COMPUSTAT data49) minus estimated taxable income (taxinc) as defined in Equation 3-1. 



 

40 

overlapped across each of the main weak-governance variables (less than 20 percent for each 

combination), which partially explains the low correlations documented in Panel A. The overlap 

between each of the primary weak-governance variables as a percentage of govscore < 5 was 17, 

26 and 67 percent for gindex > 11, rpih ≤ 5, and bodscore < 4, respectively, which suggests that, 

as intended, govscore captured a broader level of the corporate governance than each of the 

primary variables by themselves. 
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Table 4-1. Data set construction detail 
Firm-years with all the financial statement data required to construct the variables 

used in the analyses; excludes financial services and utilities industries 25,285 
Less: 

Firm-years not included in the Risk Metrics databases 15,428 
Firm-years without enough data to construct the governance variables 2,206 
Firm-years without data to construct institutional holdings variables 1,181 
Firm-years without marginal tax rates data 1,721 
Firm-years in the transition period (2001–2002) 1,055 
Firm-years without at least one observation in the low-regulation (1997–2000) 

period and one in the high-regulation (2003–2005) period 1,096 
Total firm-years available to conduct the tests 2,598 
Sample period was 1997–2005. 



 

42 

Table 4-2. Distribution of sample by industry and governance classification 
Panel A: Distribution of observations across industries and years

Industry 1997 1998 1999 2000 2003 2004 2005
Chemical 25 25 24 25 21 24 20 164 6%
Computer 37 39 38 40 40 39 37 270 10%
Durable Manufacturing 146 160 168 173 166 159 151 1,123 43%
Food 17 18 17 14 16 14 14 110 4%
Pharmaceutical 24 23 21 22 23 24 22 159 6%
Retail 65 74 71 76 73 77 67 503 19%
Textile and Printing 36 39 37 38 40 42 37 269 10%
  Total firm-years 350 378 376 388 379 379 348 2,598

13% 15% 14% 15% 15% 15% 13% 100%

Panel B: Firms distribution by industry 
Industry
Chemical 26 6% 404 4%
Computer 42 10% 2,887 25%
Durable Manufacturing 186 43% 3,846 34%
Food 19 4% 410 4%
Pharmaceutical 25 6% 864 8%
Retail 93 21% 2,057 18%
Textile and Printing 45 10% 874 8%
  Total 436 11,342

Panel C: Governance classification by industry

Industry
Chemical 8 2% 5 1% 2 <1% 6 1%
Computer 2 <1% 8 2% 10 2% 7 2%
Durable Manufacturing 44 10% 23 5% 25 6% 32 7%
Food 3 1% 7 2% 0 0% 3 1%
Pharmaceutical 4 1% 6 1% 10 2% 7 2%
Retail 21 5% 20 5% 12 3% 18 4%
Textile and Printing 9 2% 10 2% 6 1% 10 2%
  Total 91 21% 79 18% 65 15% 83 19%

rpih ≤ 5gindex > 11

Ex ante  weak-governance firms
bodscore < 4 govscore < 5

Year

COMPUSTAT

by industry
Total firm-years

Sample

 
Industry classifications are based on Barth et al. (1998). Variables are defined in Appendix C. 
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Table 4-3. General descriptive statistics 

Variable Mean
Standard 
deviation 1st quartile Median 3rd quartile

Panel A:

Return on assets -0.006 0.388 -0.053 0.052 0.130
Market value of equity (mve ) 2,674.874 16,757.620 33.669 157.967 820.183
Book value of equity (bve ) 742.791 2,859.030 19.411 82.698 353.029
Gross property, plant, 
  and equipment 1,034.842 4,600.855 11.659 59.479 352.297
Sales growth (salesgrowth ) 0.498 13.283 -0.031 0.079 0.230
R&D expense 70.738 397.640 0.000 1.292 13.700
R&D intensity (r&d ) 1.113 49.606 0.000 0.014 0.088
Leverage (leverage ) 0.199 0.180 0.025 0.172 0.322
Income tax expense 1,961.053 7,362.919 36.788 183.958 892.720
Gross book-tax difference 11.652 496.347 -4.169 0.331 9.252
Effective tax rate 0.266 7.354 0.000 0.310 0.379

Panel B: Firm-years used in the empirical tests (tests sample)
Return on assets 0.077 0.085 0.031 0.071 0.113
Market value of equity 7,327.146 18,924.070 531.007 1,428.164 33,451.980
Book value of equity 1,597.878 2,850.694 240.836 554.814 7,566.000
Gross property, plant, 
  and equipment 2,192.549 4,903.189 219.961 568.800 1,712.516
Sales growth 0.116 0.196 0.020 0.084 0.176
R&D expense 166.991 618.163 0.000 12.511 62.661
R&D intensity 0.041 0.069 0.000 0.013 0.050
Leverage 0.202 0.150 0.064 0.201 0.306
Income tax expense 4,112.817 7,647.968 589.406 1,352.714 3,760.000
Gross book-tax difference 73.701 413.103 -5.180 12.865 60.634
Effective tax rate 0.301 0.809 0.280 0.347 0.380

Firm-years with valid financial statement data to compute the variables used in the 
main analyses (broad sample)

 
Return on assets is pre-tax income (COMPUSTAT data170) divided by lagged total assets 
(COMPUSTAT data6); gross property, plant and equipment (COMPUSTAT data7); R&D 
expense (COMPUSTAT data46); income tax expense (COMPUSTAT data16); gross book-tax 
difference is pre-tax income adjusted for minority interests (COMPUSTAT data49) minus 
estimated taxable income (taxinc); effective tax rate is income tax expense divided by pre-tax 
income; all other variables are defined in Appendix C. All dollar amounts are in $MM. Sample 
years are 1997–2005 (Panel B excludes years 2001–2002). Sample size is 25,285 (2,598) firm-
years for Panel A (Panel B) in the food, manufacturing, and retail industries. 
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Table 4-4. Weak-governance variables 
Variables gindex > 11 rphi ≤ 5 bodscore < 4 govscore < 5

Panel A: Correlations across weak-governance variables
gindex > 11 1.000

---

rphi ≤ 5 -0.092 1.000
(<0.001) ---

bodscore < 4 -0.060 0.035 1.000
(0.023) (0.073) ---

govscore < 5 -0.050 0.126 0.718 1.000
(0.012) (<0.001) (<0.001) ---

Panel B: Number of overlapping observations across weak-governance variables
gindex > 11 ---

N = 547
rphi ≤ 5 52 ---

N = 421 ---

bodscore < 4 59 75
N = 391
govscore < 5 86 130 340 ---

N = 510  
Variables are defined in Appendix C. Sample period was 1997–2000 (low-regulation) and 2003–
2005 (high-regulation). Sample size was 2,598 firm-years in the manufacturing, food and retail 
industries. Numbers in parentheses in Panel A are p-values. Panel B shows the number of 
overlapping firm-years for each combination of ex ante weak-governance variables. 
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CHAPTER 5 
EFFECT OF THE INTERACTION BETWEEN THE TAX ENVIRONMENT AND 

CORPORATE GOVERNANCE ON TAX AGGRESSIVENESS 

Hypothesis 

Chapter 2 proposed that the effect of tax environment changes on firms’ tax-aggressiveness 

level depends on firms’ corporate governance strength. Specifically, results from recent archival 

studies suggest a positive association between tax-aggressiveness and weak-governance (Desai 

and Dharmapala 2006; Moore 2007). In addition, Desai, Dick, and Zingales (2007) demonstrated 

that increases in tax enforcement will have more impact on weak-governance firms. This 

suggests that, theoretically in the context of this study, firms with weak-governance during the 

low-regulation period must have experienced larger decreases in tax-aggressiveness than other 

firms in the economy in the high-regulation period. This prediction is summarized in RQ1 and 

formally tested with the following hypothesis: 

H1: Firms classified as ex ante weak-governance experienced a decrease in book-tax 
difference in the high-regulation period, relative to other firms. 

 
This hypothesis adds to the line of research that examines the effect of corporate governance on 

tax-aggressiveness by examining how the interaction between corporate governance and the tax 

environment affects firms’ tax-aggressive behavior. 

Method 

The effect of the interaction between ex ante corporate governance strength and the tax 

environment in the high-regulation period on tax-aggressiveness was examined by estimating a 

regression using the fixed-effects method to exploit the panel data features of the sample (i.e., 

multiple observations per firm over time). This method accounts for firm-specific unobserved 

heterogeneity, which could otherwise lead to an omitted variable bias problems if the firm-

specific effects are correlated with the independent variables included in the specification 
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(Cameron and Trivedi 2005, Chapter 21). Therefore, fixed-effects estimates would overcome the 

potential bias due to the omitted correlated variable problem that could occur in a pooled 

ordinary least squares (OLS) regression.  

The following equation was specified to test H1: 

,i tbtd =  
3

1 , 1 ,1t k t k i i tk
post reg post reg weak_gov nppetoppeκ β γ

=
∆ + ∆ × +∑   (5-1) 
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−

+ + + + +

+ + + + +
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where the dependent variable is the book-tax difference (btd), which was defined as the 

difference between financial statement income adjusted for minority interest and taxinc scaled by 

lagged total assets (COMPUSTAT data6). The indicator variable post∆reg equaled one if the 

observation belonged to the high-regulation period; zero otherwise. The coefficient on post∆reg 

captures the average effect of the recent tax environment changes on tax-aggressiveness. A 

negative coefficient on post∆reg would suggest that, on average, the regulatory changes were 

effective in curbing tax-aggressiveness in the high-regulation period. On the other hand, a 

positive coefficient would indicate that, on average, the changes in the tax environment did not 

control the increasing trend in the book-tax difference, and hence tax-aggressiveness, in the short 

period after the tax environment changes took place.  

The variables of interest for H1 were the interactions between post∆reg and each of the 

three ex ante weak-governance (weak_gov) proxies introduced in Chapter 3 (i.e., k = 1, 2, and 3 

represent gindex > 11, rpih ≤ 5, and bodscore < 4, respectively).1 Negative coefficients on these 

                                                 
1 The weak_gov term is not included in the specification because it has been specified to be time-invariant and 
cannot be separately identified from the firm-specific fixed-effects ci. 
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variables would support the hypothesis that firms with ex ante weak-governance responded to 

the tax environment changes by reducing their tax-aggressive behavior. 

To isolate the effect of the interaction between the tax environment changes and ex ante 

weak-governance the regression model included many controls for confounding factors, which 

are discussed below and defined explicitly in Appendix C.2 To control for variation due to 

mechanical differences between GAAP and tax statutes, Equation 5-1 included the following 

variables: nppetoppe, ppe, intang, chgpostret, and salesgrowth.3 The variables nppetotppe and 

ppe controlled for differences in depreciation schedules between tax (set by statute) and GAAP 

(based on managers’ judgment), and specifically nppetoppe controlled for the cross-sectional 

variation in the use of younger assets.4 These variables should be positively associated with btd. 

The variable intang controlled for the differences in the treatment of intangibles, including 

goodwill, arising from different rules for financial and tax reporting purposes and was expected 

to be positively associated with btd. The change in post-retirement benefits, chgpostret, 

controlled for the differences in the treatment of retirement benefits, which is cash-based for tax 

purposes versus accrual-based for financial reporting purposes. Consistent with Manzon and 

Plesko (2002), a negative coefficient was anticipated on chgpostret. Finally, salesgrowth should 

exhibit a positive relation with btd due to differences in revenue-recognition rules between 

GAAP and tax statutes that generate timing differences. 

                                                 
2 The literature that analyzes the book-tax difference has yet to develop a structural model that unequivocally 
identifies all the components of btd. As Shevlin (2002) pointed out in his critique to Manzon and Plesko (2002), due 
to the nature of empirical research the researcher does not work in a first-best world where a full model could be 
specified and any unexplained variation could be attributed to unobservable factors such as discretionary and 
sheltering activities. 

3 Many of the control variables used in Equation 5-1 are similar to those used in Manzon and Plesko (2002), Frank, 
Lynch, and Rego (2006), and Moore (2007). 

4 The depreciation-related variables also controlled for the bonus depreciation incentives created to promote 
economic expansion under the Jobs and Growth Tax Relief Act of 2003. 
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Including opercashflow and mtr controlled for firms’ incentives to use tax-favored 

investments and financing actions. The variable opercashflow controlled for firms’ profitability 

and a positive association with btd was predicted because more profitable firms have incentives 

to engage in tax planning activities and reduce their tax burdens. The lagged mtr was a control 

for incentives to invest in tax planning. Given that firms in high marginal tax rate situations 

experience higher returns to investment in tax planning than firms in low marginal tax rates 

situations, the sign on mtr was expected to be positive.5  

Equation 5-1 also included controls for other factors that likely affect the book-tax 

difference. The variable r&d controlled for the double impact that qualified R&D activities have 

on the firm’s taxable income due their deductibility and the availability of the R&D credit 

(Gupta and Newberry 1997; Hanlon, Mills, and Slemrod 2007).6 The variable leverage 

controlled for the effect of firms’ financing decisions on tax-aggressiveness (or tax planning in 

general). A positive coefficient on leverage would be consistent with highly leveraged firms 

benefiting from the interest expense deductions relative to their counterparts. Alternatively, a 

negative association between leverage and btd would be consistent with firms using long-term 

debt as a substitute to other tax planning alternatives (Graham and Tucker 2006). 

Foreign operations provide firms with tax arbitrage opportunities (Rego 2003; Frank et al. 

2006; Hanlon et al. 2007; Moore 2007; Lisowsky 2008a, 2008b). Thus, foreign was included to 

                                                 
5 Estimated marginal tax rates were obtained from Professor John Graham’s Website 
(http://faculty.fuqua.duke.edu/~jgraham/taxform.html). The rates were computed using simulations based on the 
methods described in Graham (1996) and Graham and Mills (2007). 

6 If R&D-intensive firms use the R&D credit (which is 20% of incremental R&D expenditures beyond a baseline 
amount, IRC §41) as an alternative to aggressive tax planning, a negative relation between r&d and btd would be 
expected. Alternatively, a positive sign on r&d would be expected if the R&D credit only mechanically increases 
book-tax differences for R&D-intensive firms. 

http://faculty.fuqua.duke.edu/~jgraham/taxform.html
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control for the effect of firms exploiting those opportunities on btd, and its coefficient was 

anticipated to be positive. 

Equation 5-1 also included variables that control for the effect of financial reporting 

aggressiveness (or earnings management) on tax-aggressiveness (Mills and Newberry 2001; 

Manzon and Plesko 2002; Frank et al. 2006; Blouin and Tuna 2007; Moore 2007; Lisowsky 

2008b). First, a measure of discretionary accruals, daccr, was included because prior research 

documented a positive association between btd and discretionary accruals (Frank et al. 2006).7 

Second, analystcov was included as a proxy for financial reporting pressures to meet or beat 

analyst forecasts, given that prior research suggests that the number of analysts following a firm 

increases incentives to manage earnings to achieve analyst forecasts (Kasznik 1999). Third, 

epsgrowth was included as a control for managers’ incentives to show year-to-year earnings 

growth. For example, Graham, Harvey, and Rajgopal (2005) reported that Chief Financial 

Officers believe the earnings number to be the key metric considered by outsiders, and 

Burgstahler and Dichev (1997) provided evidence of earnings management by documenting a 

higher frequency of zero and or small increases in earnings than expected in cross-sectional 

distributions of annual scaled earnings changes.8 The coefficients on daccr, analystcov, and 

epsgrowth were expected to be positive. Finally, interactions between each of the proxies for 

financial reporting aggressiveness with post∆reg were included in the model and were expected 

to exhibit negative coefficients, under the assumption that SOX reduced financial reporting 

aggressiveness and its corresponding effect on tax-aggressiveness. 

                                                 
7 Discretionary accruals were defined as the residual from estimating a cross-sectional modified Jones (1991) model 
(e.g., Dechow, Sloan, and Sweeny 1995); details on the implementation of the model are in Appendix D. 

8 In addition, many archival studies documented a significant variation in the market responses of firms that just 
meet or just miss earnings thresholds (e.g., DeFond and Jiambalvo 1991; Dechow, Sloan, and Sweeny 1996; 
Kasznik and McNichols 2002; Skinner and Sloan 2002). 
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Lastly, firm size, ln(ta), was included to control for the effect of size on tax-

aggressiveness. A positive coefficient on ln(ta) would indicate a positive association between 

tax-aggressiveness and size, which would be consistent with the findings of Mills, Newberry, 

and Trautman (2002) that larger firms exhibit larger book-tax differences and with the argument 

that larger firms have greater economies of scales in terms of tax planning (Rego 2003). 

Alternatively, a negative coefficient on ln(ta) would be consistent with the political cost 

hypothesis, which suggests that larger and more successful firms are more visible and subject to 

greater public scrutiny (Watts and Zimmerman 1986, 235). 

Results 

Descriptive Statistics 

The sample included 2,598 firm-years, representing 436 unique firms in the food, 

manufacturing and retail industries, over the period from 1997 to 2005 (excluding the transition 

period). The continuous variables in the regressions were winsorized (reset) at the 1st and 99th 

percentiles to minimize (or control) the effect of outliers. 

The distribution of btd exhibited a mean and median of 0.018 and 0.017 (Table 5-1), 

suggesting that btd distribution’s central tendency remained around 0.018 for the sample period. 

The mean simulated marginal tax rate was 25.3 percent, lower than the top federal statutory rate 

for the sample period. In contrast, the median mtr was 35 percent, which suggests that, based on 

the simulated marginal tax rates (Graham 1996), at least 50 percent of the firms faced the top 

federal statutory rate or more for every additional dollar of income they generated. This indicates 

cross-sectional variation in the incentives to invest in tax planning. The distribution of 

opercashflow and salesgrowth indicated that, on average, firms were profitable and had positive 

sales growth patterns. The descriptive statistics reported on the remaining control variables were 
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similar to those reported on prior studies (e.g., Manzon and Plesko 2002; Robinson, Sikes, and 

Weaver 2007). 

The trends on the estimated book-tax difference (gross) across the sample period (Table 5-

2; Figure 5-1) exhibited an increasing divergence between financial statement and taxable 

income, consistent with prior studies (Manzon and Plesko 2002; Hanlon, LaPlante, and Shevlin 

2005). The increasing trends were also present in the high-regulation period, suggesting that, in 

general, the book-tax gap did not decrease as a result of the tax environment changes, although 

there was an apparent decline in the trends starting in 2005. It is important to highlight that the 

increase in the book-tax difference through the high-regulation period may not be completely 

related to tax-aggressiveness. The pattern could have been influenced by the incentives provided 

under The Jobs and Growth Tax Relief Reconciliation Act of 2003, which increased the amount 

of depreciation deductions allowed on certain types of property. 

There was a significant difference (-0.009, p-value < 0.05) in btd for the low-regulation 

period sub-sample between weak-governance and other firms only for the case where bodscore < 

4 was the partitioning variable (Table 5-3). On the other hand, in the high-regulation period there 

was a significant difference in btd (0.01, p-value < 0.05) across governance classification for the 

case where gindex > 11 was the partitioning variable. This finding implies that in the high-

regulation period, weak-governance firms presented lower levels of tax-aggressiveness than 

other firms in the sample. A closer look at the differences across tax environment regimes 

revealed significant differences in btd (-0.01, p-value < 0.01) for firms not classified as weak-

governance. This finding indicates that the increased trend in the book-tax difference 

documented in Table 5-2 and Figure 5-1 could be driven by ex ante strong-governance firms, 

which should have been less affected by changes in the tax environment based on the 
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assumptions herein. The data also revealed that the net mean differences across tax environment 

regimes and governance classifications were not significant. These data provided some support 

to H1 in the sense that weak-governance firms did not experience an increase in btd from the 

low-regulation to the high-regulation periods, while their counterparts did. 

Table 5-4 reports the mean differences of a selected group of variables across governance 

classifications for the full sample and each of the low- and high-regulation sub-samples. For the 

full sample, there were significant differences between the means of ex ante weak-governance 

firms and their counterparts in terms of performance (i.e., salesgrowth and opercashflow), R&D 

intensity, leverage, and assets-in-place attributes (i.e., ppe, nppetoppe, and ln(ta)). A closer 

inspection of the data revealed that many of the differences across the two groups were attributed 

to differences existing in the low-regulation sub-sample.9 The only differences that persisted 

across the full sample and the sub-samples were the significant differences in size captured by 

ln(ta). Specifically, for the case where gindex > 11 was the corporate governance measure, firms 

classified as ex ante weak-governance were significantly larger than their counterparts. This 

finding is consistent with Gompers, Ishii, and Metrick (2003) who documented a positive 

association between the G-Index and firm size. For the other two corporate governance 

measures, firms classified as ex ante weak-governance were smaller than their counterparts. In 

addition, except for the size dimension, the mean differences across corporate governance 

classifications using gindex > 11 and rpih ≤ 5 as partitioning variables exhibited signs that were 

opposite to those where bodscore < 4 was the partitioning variable. These data suggest that each 

governance proxy may represent a different dimension of corporate governance and that there 

                                                 
9 This finding contrasts with the fact that there were no consistent significant differences in btd in the low-regulation 
period between weak-governed firms and the other firms in the sample. 
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were many cross-sectional differences in the sample that require the inclusion of controls in the 

regression analyses.10 

Univariate Correlations 

The correlation between btd and post∆reg was positive (Table 5-5), consistent with the 

increasing pattern in the book-tax difference documented in Table 5-2 and Figure 5-1. The 

correlations between the weak-governance proxies and btd were not significant except in the 

case of gindex 11> , which suggests a negative relation between weak-governance and tax-

aggressiveness, contrary to the expected relation. In addition, gindex > 11 was negatively 

correlated with the other weak-governance proxies, which may indicate substitution effects 

between alternative governance mechanisms.11 The correlations between btd and the controls for 

mechanical differences showed the predicted signs and were generally consistent with those 

presented in Manzon and Plesko (2002). There was a negative correlation between leverage and 

btd ( ρ̂ = -0.09), suggesting a substitution effect between the presence of debt-related tax-shields 

and tax-aggressiveness. Also, analystcov and epsgrowth presented positive correlations with btd 

suggesting a positive relation between tax-aggressiveness and financial reporting aggressiveness. 

The data did not suggest multicollinearity to be a problem for the variables of interest.12 

Multivariate Results 

Table 5-6 presents the results from the estimation of Equation 5-1 to test H1. Significance 

levels were obtained using robust standard errors clustered at the firm-level to control for 

heteroskedasticity and serial correlation and were based on one-tailed (two-tailed) tests where 

                                                 
10 These findings also justified the use of govscore to conduct secondary analyses. 

11 Table 4-4 presents additional details about the relationships between the different ex ante weak-governance 
variables. 

12 The correlation between ln(ta) and analystcov was relatively high; unreported tests where each of these variables 
was included in the regression model while excluding the other did not affect the results presented in Table 5-6. 
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signs (no signs) were predicted. Panel A shows the results from estimating Equation 5-1 

excluding the weak_gov variables to provide a benchmark for the estimation of the full model 

and evidence regarding the effect of the tax environment changes on the book-tax difference. 

The coefficient on post∆reg was positive and significant (0.010, p-value = 0.049), suggesting an 

increase in tax-aggressiveness in the high-regulation period, after controlling for confounding 

factors. This result held after the inclusion of the ex ante weak-governance proxies (Panel B) and 

was consistent with the descriptive evidence presented on Figure 5-1, and Tables 5-2, 5-3, and 5-

5. This evidence suggests that, on average, the effect of the changes in the tax environment did 

not result in immediate reductions in tax-aggressive behavior. 

For the full model estimation, each coefficient on the ex ante weak-governance proxies 

was negative and significant, providing support to H1. The coefficient of the interaction between 

post∆reg and gindex > 11 was -0.013 and significant (p-value = 0.020) and suggests that relative 

to other firms, firms with ex ante low shareholder protection responded to the tax environment 

changes by taking actions that reduced their tax-aggressiveness level. The coefficient on rpih ≤ 5 

was -0.011 and significant (p-value = 0.068) suggesting that, relative to other firms, firms with 

ex ante low monitoring by sophisticated investors reduced their tax-aggressiveness in the high-

regulation period. The coefficient on bodscore < 4 was -0.011 and significant (p-value = 0.060) 

suggesting that firms with ex ante weak-BOD reduced their tax-aggressiveness as a result of the 

increased tax-related regulation. 

A joint significance test of the coefficients on the interactions between post∆reg and the 

weak-governance variables revealed the variables to be jointly significant at the 10 percent level 

(F3,434 = 2.40, p-value = 0.067), providing additional support to H1. This finding indicates that, 

relative to other firms, ex ante weak-governance firms (captured in several dimensions) 
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responded to the increased tax-related regulation by taking actions that reduced their tax-

aggressiveness level. Overall, these results are consistent with the arguments developed in 

Chapter 2 and suggest that the tax environment changes from the early 2000s induced changes in 

firms’ tax function that resulted in lower levels of tax-aggressiveness for ex ante weak-

governance firms, which, presumably, were the firms where management was more prone to use 

tax-aggressive transactions to extract private rents. 

Many of the control variables in Equation 5-1 presented significant coefficients, such as 

the parameter estimates on nppetoppe, ppe, and chgpostret, which were significant and in the 

predicted direction. The controls for incentives to invest in tax planning (mtr, opercashflow) 

showed coefficients with the expected signs. The coefficient on r&d was negative and significant 

(-0.677, p-value < 0.001), implying that managers of R&D-intensive firms may be taking 

advantages of R&D credits and deductions before engaging in more aggressive tax planning 

alternatives.  

Finally, not every coefficient on the controls for financial reporting aggressiveness 

presented patterns indicating a significant effect of financial reporting aggressiveness on tax-

aggressiveness.13 Specifically, coefficients on daccr and analystcov and their interactions with 

post∆reg failed to achieve significance. The coefficient on epsgrowth was positive and 

significant (0.012, p-value = 0.032) while its interaction with post∆reg was not significant. The 

latter finding suggests that the effect of market pressures on btd did not change after the 

increases in tax-related regulation. 

                                                 
13 These results could also be interpreted as financial reporting aggressiveness being a relatively stable firm-specific 
characteristic that is absorbed by the firm’s fixed-effect. 
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Using Cash ETR as an Alternative Proxy for Tax-Aggressiveness 

As an alternative test of H1, cashetr was used as the as the proxy for tax-aggressiveness in 

the following specification using the fixed-effects method: 

3
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where cashetr was defined as the ratio of income tax paid to pre-tax income. The specification is 

similar in structure to the model specified by Gupta and Newberry (1997) to explain GAAP 

ETRs and included controls for capital intensity (ppe), profitability (opercashflow), R&D 

intensity (r&d), leverage, foreign operations (foreign) and size (ln(ta)). 

The variables of interest were the interactions between post∆reg and the weak-governance 

proxies. Positive coefficients on these interactions would support H1, because, ceteris paribus, 

firms that pay fewer taxes as a percentage of pre-tax income are more aggressive tax planers 

(Blouin and Tuna 2007). 

Descriptive statistics on cash ETR 

The sample used for the tests was an unbalanced panel of 2,562 firm-years from 430 

unique firms. The mean (median) cashetr was 0.342 (0.290) for the sample (Table 5-7, Panel 

A).14 The cashetr decreased during the low-regulation period from a mean of 0.361 in 1997 to 

0.326 in 2000 (Table 5-7, Panel B; Figure 5-2). In the high-regulation period the mean cashetr 

went down from 0.326 in 2003 to 0.311 in 2004, and then it increased to 0.355 in 2005. These 

patterns mirrored the ones documented for btd in Table 5-2 and Figure 5-1 and indicate an 

increase in tax-aggressiveness throughout the sample period. The correlation between cashetr 

                                                 
14 Descriptive statistics of the remaining variables in Equation 5-2 were not reported as they were qualitatively 
similar to those reported in Table 5-1. 
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and btd was negative and significant (-0.386, p-value < 0.001) indicating that although the 

measures are proxies for the same theoretical construct, they capture tax-aggressiveness at 

different levels. 

The data showed a significant difference (0.047, p-value < 0.05) in mean cashetr across 

governance groups during the low-regulation period only for the case where bodscore 4<  was 

the partitioning variable (Table 5-8) .This finding implies that weak-governance firms were more 

tax-aggressive in the low-regulation period than the other firms in the sample. Table 5-8 also 

shows significant differences in mean cashetr across governance groups in the high-regulation 

period for the cases where gindex > 11 (-0.017, p-value < 0.05) and bodscore 4<  (-0.052, p-

value < 0.05) were the partitioning variables. These data suggest that in the high-regulation 

period weak-governance firms were less tax-aggressive than the other firms, which is consistent 

with H1. 

The data also revealed significant differences in mean cashetr from the low-regulation to 

the high-regulation period for firms not classified as weak-governance in the cases where the 

partitioning variables were rpih ≤ 5 (0.023, p-value < 0.10) and bodscore 4<  (0.036, p-value < 

0.01). Finally, the results showed a significant difference in mean cashetr for weak-governance 

firms where bodscore 4<  was the partitioning variable (-0.063, p-value < 0.01). The net-

difference in means across regulation periods and governance classifications was significant 

(0.099, p-value < 0.01) for the case where bodscore 4<  was the partitioning variable. Together, 

these findings indicate that weak-governance firms reduced their tax-aggressive behavior in the 

high-regulation period relative to other firms in the sample providing additional support to H1. 



 

58 

Multivariate results using cash ETR as the dependent variable 

H1 was partially supported in the results from estimating Equation 5-2 (Table 5-9, Panel 

A). The coefficient on the interaction between post∆reg and bodscore < 4 was positive and 

significant (0.078, p-value = 0.006), which indicates that, relative to other firms in the sample, 

firms with ex ante weak-BOD showed larger cash ETRs in the high-regulation period. The 

coefficients on the other two weak-governance proxies failed to achieve significance. A test of 

the joint significance of the coefficients on the interactions between post∆reg and the weak-

governance variables revealed that the variables were jointly marginally significant (F3,429 = 2.12, 

p-value = 0.097), providing additional weak support to H1. 

Equation 5-2 was expanded to include controls for the effect of financial reporting 

aggressiveness on tax-aggressiveness by including daccr, analystcov, and epsgrowth and their 

respective interactions with post∆reg (Table 5-2, Panel B). The results were similar to those 

documented in Panel A, with the exception that the test of joint significance of the coefficients 

on the interactions between post∆reg and the weak-governance variables was not quite 

statistically significant (F3,429 = 1.97, p-value = 0.118). 

Using the Comprehensive Corporate Governance Strength Measure to Test H1  

As a second alternative test of H1, govscore < 5 substituted the individual weak-

governance measures in Equations 5-1 and 5-2. For the case where the dependent variable was 

btd (cashetr) a negative (positive) coefficient on the interaction between by post∆reg and 

govscore < 5 would support H1, indicating a reduction in tax-aggressiveness in the high-

regulation period for ex ante weak-governance firms. 

Univariate analyses 

The tests used an unbalanced panel of 2,562 firm-years from 430 unique firms. The data 

indicated a lower btd (0.010, p-value < 0.10) during the high-regulation period for ex ante weak-
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governance firms (Table 5-10, Panel A). The data also showed a significance difference in btd (-

0.013, p-value < 0.01) from the low- to the high-regulation period for firms not classified as ex 

ante weak-governance. The net-difference in btd means (-0.015) across govscore partitions and 

regulation periods was significant at the five percent level. These data suggest that in the high-

regulation period ex ante weak-governance firms exhibited lower btd than other firms, which is 

consistent with H1. Examining the net-differences in mean cashetr (Table 5-10, Panel B) across 

govscore partitions and low- and high-regulation periods indicated that, relative to other firms, ex 

ante weak-governance firms increased their cashetr in the high-regulation period (0.081, p-value 

< 0.01), providing additional support to H1. Together, these findings indicate that ex ante weak-

governance firms reduced their tax-aggressive behavior in the high-regulation period, which is 

consistent with H1 and the results documented using the individual corporate governance 

measures. 

Table 5-11 showed that the firms identified as ex ante weak-governance were smaller than 

the other firms in the sample; the difference in ln(ta) was positive and significant (0.352, p-value 

< 0.001) for the full sample. The data also revealed that ex ante weak-governance firms had 

higher nppetoppe than other firms in the sample. In general, the data in Table 5-11 revealed less 

cross-sectional differences between ex ante weak-governance firms and the other firms in the 

sample than those presented in Table 5-4 for the individual governance strength measures. 

Multivariate results using the comprehensive corporate governance strength measure 

Results from estimating Equation 5-1 using govscore < 5 as the ex ante weak-governance 

measure supported H1 (Table 5-12, Panel A). The coefficient on the interaction between 

post∆reg and govscore < 5, was negative and significant (-0.017, p-value = 0.007), which 

indicates that relative to other firms in the sample, firms with ex ante weak-governance showed 

smaller book-tax differences in the high-regulation period. 
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Similarly, the results from estimating Equation 5-2 using govscore < 5 as the ex ante 

weak-governance measure also supported H1 (Table 5-12, Panel B). The coefficient on the 

interaction between post∆reg and govscore < 5, was positive and significant (0.071, p-value = 

0.007), which indicates that relative to other firms in the sample, firms with ex ante weak-

governance showed larger cashetr in the high-regulation period. Together the results presented in 

Table 5-12 are consistent with the conjecture that the tax environment changes from the earlier 

part of the decade induced changes to firms’ tax function that resulted in lower levels of tax-

aggressiveness for ex ante weak-governance firms, which were firms where management, 

presumably, were exploiting the tax function to increase their personal utility at the expense of 

shareholders’ wealth. 

Sensitivity Tests 

To eliminate concerns related to the identification of the transition period, it was expanded 

to include the years 2000–2003. After imposing the requirement that there be at least one 

observation in the re-defined low-regulation period and one in the high-regulation period the 

sample included 2,172 firm-years and 413 unique firms. The inferences drawn from estimating 

Equation 5-1 on the reduced data set were consistent with those presented in the main analyses. 

To mitigate concerns that size effects may not be resolved by scaling the book-tax 

difference by lagged total assets, the sample was partitioned into three groups based on total 

assets. Equation 5-1 was estimated on the bottom (N = 683) and top (N = 745) thirds sub-

samples. For the firm-years in the bottom third of total assets, the results were similar to those 

documented in Table 5-6. For the firm-years in the top third of total assets, the coefficient on the 

interaction between post∆reg and gindex > 11 was the only one to achieve significance from the 
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variables of interest.15 These tests provide some evidence suggesting that, in general, the results 

were not driven by the firm size and/or a denominator problem. 

Finally, Equation 5-1 was re-estimated using only those firms-years in the I/B/E/S 

database. The number of observations in the sample dropped to 2,456 firm-years and 418 unique 

firms. The results related to the variables of interest were similar to those presented in Table 5-6 

and the coefficients on analystcov and its interaction with post∆reg remained insignificant. 

Discussion  

This chapter examined the effect of the interaction between the tax environment and firms’ 

governance strength on tax-aggressiveness. This research question is important because in the 

U.S. corporate environment it is not clear whether the benefits of firms’ tax-aggressive behavior 

accrue to the firms’ shareholders or their managers, whom—due to the separation of ownership 

and decision rights—could exploit tax-aggressive positions to extract rents at the expense of the 

firm’s shareholders and other taxpayers. The analysis complements and extends prior studies that 

documented evidence suggesting that tax-aggressive behavior is positively associated with weak-

governance structures (Desai and Dharmapala 2006; Moore 2007) and Desai et al. (2007) who 

proved that an increase in tax enforcement should have a larger impact on firms with weak-

governance structures because it curbs managers’ opportunities to use tax positions to extract 

rents from the firm and its shareholders. 

The inter-temporal variation generated by the tax environment changes from the earlier 

part of the 2000s was exploited to analyze whether, relative to other firms, ex ante weak-

governance firms reduced their tax-aggressive behavior after the changes took place (i.e., after 

2003). A pre- and post-regulation changes design was implemented for the period from 1997 to 

                                                 
15 The reduction in significance could be attributed to the significant reduction in the power of the test due to the 
small sample size. 
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2005, excluding the regulatory transitional period 2001–2002. The main analyses used an 

estimate of the book-tax difference as a proxy for tax-aggressiveness and revealed that firms 

classified as weak-governance for the low-regulation period (years 1997–2000) reduced their 

tax-aggressive behavior relative to other firms after the tax environment changes. This finding is 

consistent with ex ante weak-governance firms taking actions that reduced their tax-aggressive 

behavior in response to the increased tax regulation. The analyses included three proxies to 

operationalize the weak-governance construct based on the G-Index, the percentage of 

institutional investors’ shareholdings, and a BOD’s strength score. 

Tests using a cash effective tax rate measure as an alternative proxy for tax-aggressiveness 

were also performed. The results suggested that firms with weak-BOD in the low-regulation 

period experienced an increase in cash ETRs, consistent with the results in the main analyses. In 

addition, tests using a comprehensive measure of corporate governance strength that captured 

BOD, shareholder rights, and institutional shareholdings attributes also suggested a decrease in 

tax-aggressiveness in the high-regulation period for ex ante weak-governance firms, consistent 

with the results in the main analyses. 

Overall, the results provided evidence about the importance of including firms’ corporate 

governance strength in the analysis of the effect of changes to the tax environment on tax-

aggressive behavior. Specifically, the evidence suggests that, relative to other firms, ex ante 

weak-governance firms responded to the post-2003 tax regulatory regime by taking actions that 

reduced their tax-aggressiveness, which is consistent with the tax environment changes curbing 

managers’ opportunities to exploit the tax function to extract private rents. The analyses also 

provided descriptive evidence of a continued increase in tax-aggressiveness in the high-

regulation period, which was mainly driven by not-weak-governance firms. This implies that, on 
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average, the tax environment changes that took place between the later half of 2000 through 

2002 did not generate an immediate reduction in tax-aggressiveness across all firms. 

Finally, the results should be interpreted with caution. First, financial statement data were 

used to infer tax-aggressiveness, which introduces measurement error in the analyses. Second, 

the measures used to capture the corporate governance construct are far from perfect and the 

partitioning of sample firms into two groups assumes that the researcher knows the exact cut-off 

that identifies weak-governance firms for each measure. However, some of these concerns are 

mitigated by the robustness of the results presented, in the sense that inferences drawn from the 

results derived from each proxy are consistent. Third, the estimated parameters generalize only 

to large firms that survived from the late 1990s through the first half of the 2000s. Nonetheless, 

this concern is somewhat mitigated by the fact that Mills et al. (2002) documented that the book-

tax difference is more prevalent for larger firms. Finally, the study did not explicitly control for 

the endogeneity of accounting choices other than through the use of fixed-effects to control for 

firm-specific unobserved heterogeneity. This would mitigate endogeneity concerns only if 

accounting choices are determined by time-invariant firm-specific factors. Remaining 

endogeneity issues are not easily dealt with because the data generating process of financial 

statement data makes it difficult to obtain valid instruments for each variable in the model that 

would be uncorrelated with the error term. 
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Table 5-1. Descriptive statistics of variables used in the tax-aggressiveness level analyses 

Variable Mean
Standard 
deviation

First 
quartile Median

Third 
quartile

btd 0.018 0.068 -0.007 0.017 0.041
Governance variables
gindex > 11 0.211 --- --- --- ---
rphi ≤ 5 0.162 --- --- --- ---
rpih 6.935 1.613 6.000 7.000 8.000
bodscore < 4 0.151 --- --- --- ---

Control variables
netppetoppe 0.515 0.125 0.429 0.510 0.594
ppe 0.590 0.307 0.360 0.540 0.773
intang 0.157 0.180 0.013 0.092 0.248
chgpostret 0.000 0.003 0.000 0.000 0.000
salesgrowth 0.116 0.196 0.020 0.084 0.176
opercashflow 0.122 0.088 0.069 0.114 0.167
mtr 0.253 0.143 0.066 0.350 0.350
r&d 0.041 0.069 0.000 0.013 0.050
leverage 0.202 0.150 0.064 0.201 0.306
foreign 2.249 2.128 1.000 2.000 3.000
daccr 0.017 0.506 -0.069 -0.004 0.062
totoperaccr -0.031 0.063 -0.065 -0.036 -0.003
# analyst 11.425 9.532 5.000 9.000 16.000
analystcov 0.011 0.014 0.003 0.006 0.013
epsgrowth 0.057 --- --- --- ---
ln(ta ) 7.236 1.387 6.243 7.073 8.130  
Variables are defined in Appendix C. Sample period was 1997–2000 (low-regulation) and 2003–
2005 (high-regulation). Sample size was 2,598 firm-years in the manufacturing, food and retail 
industries. All continuous variables were winzorized (reset) at the 1st and 99th percentiles. 
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Table 5-2. Estimated book-tax difference behavior 

Statistic 1997 1998 1999 2000 2003 2004 2005
Mean unscaled btd 6.120 17.167 41.122 58.365 129.297 147.553 114.399
Median unscaled btd 6.189 8.249 8.497 12.275 24.417 27.881 17.453

N 350 378 376 388 379 379 348

Year

 
Variables are defined in Appendix C. Book-tax differences in $MM. 
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Table 5-3. Differences in mean btd across regulation periods and governance classification 

No Yes Diff. Net diff. t-stat Pr >|t|
Governance measure: gindex > 11

Low-regulation 0.015 0.010 0.005  

(1,173) (319)

High-regulation 0.026 0.016 0.010 **

(878) (228)

  Difference -0.011 *** -0.006  -0.005  -0.798 0.425

Governance measure: rpih ≤ 5

Low-regulation 0.014 0.014 -0.001  

(1,268) (224)

High-regulation 0.025 0.019 0.006  

(909) (197)

  Difference -0.011 *** -0.005  -0.007  -0.921 0.357

Governance measure: bodscore < 4

Low-regulation 0.012 0.021 -0.009 **

(1,265) (227)

High-regulation 0.024 0.021 0.003  

(942) (164)

  Difference -0.012 *** 0.000  -0.013  -1.630 0.103

weak_gov

Net difference in means 
across regulation period and 

governance classification

 
Variables are defined in Appendix C. ***, **, * Indicate significance at the 1, 5, and 10 percent 
levels, respectively. Sample period was 1997–2000 (low-regulation) and 2003–2005 (high-
regulation). Sample size was 2,598 firm-years in the manufacturing, food, and retail industries. 
The number of observations used to compute each mean is reported in parentheses under the 
respective cell. 



 

67 

Table 5-4. Descriptive statistics by governance classification 

Variables No Yes Diff. No Yes Diff. No Yes Diff.

Panel A: Governance measure: gindex > 11

salesgrowth 0.122 0.092 0.030 *** 0.131 0.094 0.037 *** 0.110 0.089 0.021 *

opercashflow 0.125 0.113 0.012 *** 0.136 0.119 0.017 *** 0.110 0.104 0.006  

roa 0.075 0.069 0.007  0.087 0.079 0.008  0.059 0.054 0.005  

r&d 0.044 0.030 0.014 *** 0.041 0.029 0.011 *** 0.049 0.031 0.018 ***

leverage 0.196 0.225 -0.029 *** 0.204 0.244 -0.040 *** 0.184 0.198 -0.014  

netppetoppe 0.519 0.500 0.019 *** 0.557 0.524 0.033 *** 0.469 0.467 0.002  

ppe 0.589 0.592 -0.003  0.597 0.611 -0.014  0.579 0.565 0.014  

ln(ta ) 7.131 7.629 -0.498 *** 6.635 7.483 -0.847 *** 7.352 7.833 -0.480 ***

N 2,051 547 1,173 319 878 228

Panel B: Governance measure: rpih ≤ 5

salesgrowth 0.121 0.086 0.035 *** 0.130 0.080 0.050 *** 0.109 0.092 0.017  

opercashflow 0.124 0.114 0.011 ** 0.133 0.130 0.003  0.112 0.095 0.017 ***

roa 0.075 0.069 0.006  0.086 0.084 0.002  0.059 0.051 0.008  

r&d 0.042 0.035 0.007 ** 0.040 0.031 0.009 ** 0.046 0.039 0.007  

leverage 0.205 0.187 0.017 ** 0.216 0.194 0.021 * 0.189 0.179 0.010  

netppetoppe 0.519 0.496 0.023 *** 0.554 0.526 0.028 *** 0.470 0.462 0.008  

ppe 0.585 0.614 -0.029 * 0.596 0.620 -0.023  0.569 0.609 -0.040  

ln(ta ) 7.353 6.628 0.725 *** 7.191 6.423 0.768 *** 7.579 6.861 0.718 ***

N 2,177 421 1,268 224 909 197

Panel C: Governance measure: bodscore < 4

salesgrowth 0.112 0.138 -0.027 ** 0.117 0.158 -0.041 *** 0.105 0.111 -0.006  

opercashflow 0.122 0.122 0.000  0.132 0.136 -0.004  0.110 0.104 0.006  

roa 0.073 0.076 -0.002  0.084 0.096 -0.012 ** 0.060 0.047 0.012 *

r&d 0.038 0.059 -0.021 *** 0.035 0.054 -0.019 *** 0.042 0.065 -0.024 ***

leverage 0.204 0.190 0.014 * 0.216 0.194 0.022 * 0.188 0.183 0.004  

netppetoppe 0.511 0.538 -0.027 *** 0.545 0.576 -0.031 *** 0.466 0.486 -0.020 *

ppe 0.595 0.560 0.036 ** 0.604 0.577 0.027  0.584 0.535 0.049 *

ln(ta ) 7.307 6.833 0.474 *** 7.155 6.635 0.520 *** 7.512 7.106 0.405 ***

N 2,207 391 1,265 227 942 164

weak_gov weak_gov weak_gov

Full Sample Low-regulation High-regulation

 
Variables are defined in Appendix C. ***, **, * Indicate significance at the 1, 5 and 10 percent 
levels, respectively. Sample period was 1997–2000 (low-regulation) and 2003–2005 (high-
regulation). Sample size was 2,598 firm-years in the manufacturing, food, and retail industries. 
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Table 5-6. Fixed-effects regressions of btd on tax environment changes and corporate 
governance strength 

Pred. 
sign

Param. 
estimate t-stat p-value

Param. 
estimate t-stat p-value

post∆reg +/– 0.010 ** 1.973 0.049 0.016 *** 3.000 0.003

weak_gov

post∆reg × gindex > 11 – ---  --- --- -0.013 ** -2.056 0.020

post∆reg × rpih ≤ 5 – ---  --- --- -0.011 * -1.497 0.068

post∆reg × bodscore < 4 – ---  --- --- -0.011 * -1.554 0.060

Controls

netppetoppe + 0.047 * 1.420 0.078 0.052 * 1.600 0.055

ppe + 0.040 *** 2.516 0.006 0.040 *** 2.541 0.006

intang + 0.022  1.203 0.115 0.022  1.181 0.119

chgpostret – -1.930 *** -3.786 <0.001 -2.000 *** -3.996 <0.001

salesgrowth + 0.011  1.108 0.134 0.011  1.122 0.131

opercashflow + 0.066 * 1.560 0.060 0.064 * 1.539 0.062

mtr + 0.033 ** 1.977 0.024 0.033 ** 2.008 0.023

r &d +/– -0.679 *** -6.086 <0.001 -0.677 *** -6.153 <0.001

leverage +/– -0.054 * -1.791 0.074 -0.055 * -1.794 0.074

foreign + 0.002 * 1.528 0.064 0.002 * 1.466 0.072

daccr + 0.004  0.333 0.370 0.004  0.297 0.383

post∆reg ×  daccr – -0.001  -0.062 0.475 -0.001  -0.044 0.482

analystcov + 0.237  0.972 0.166 0.273  1.122 0.131

post∆reg × analystcov – 0.373  0.373 0.645 0.351  0.902 0.816

epsgrowth + 0.012 ** 1.896 0.029 0.012 ** 1.860 0.032

post∆reg × epsgrowth – 0.000  0.014 0.506 0.001  0.073 0.529

ln(ta ) +/– 0.016 ** 2.243 0.025 0.016 ** 2.243 0.025

Adjusted R2
0.159 0.161

F 9.460 8.490
Pr > F <0.001 <0.001

Joint significance test of β 1 , β 2 , β 3

F 2.400
Pr > F 0.067

Independent variables

Panel  A Panel  B

 
Variables are defined in Appendix C. ***, **, * Indicate significance at the 1, 5 and 10 percent levels, 
respectively, based on clustered-robust standard errors at the firm-level (two-sided if no sign is predicted). 
Sample period was 1997–2000 (low-regulation) and 2003–2005 (high-regulation). Sample size was 2,598 
firm-years in the manufacturing, food, and retail industries. All continuous variables were winzorized at 
the 1st and 99th percentiles. Panel A excludes the ex ante weak-governance variables to provide a 
benchmark for the full estimation of Equation 5-1, which is presented in Panel B. 
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Table 5-7. Descriptive statistics on cashetr 
Panel A: Descriptive statistics

N Mean
Standard 
deviation

First 
quartile Median

Third 
quartile

cashetr 2,562 0.342 0.273 0.173 0.290 0.390

Panel B: Cash ETR behavior

1997 1998 1999 2000 2003 2004 2005
Mean cashetr 0.361 0.389 0.327 0.326 0.326 0.311 0.355
Median cashetr 0.323 0.328 0.290 0.282 0.253 0.256 0.274
N 346 372 368 384 374 374 344

Panel C: Pairwise correlations among tax-aggressiveness proxies
btd p-value

cashetr -0.386 < 0.001

Year

 
Variables are defined in Appendix C. Sample period was 1997–2000 (low-regulation) and 2003–
2005 (high-regulation). Sample size was 2,562 firm-years in the manufacturing, food, and retail 
industries. 
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Table 5-8. Differences in mean cashetr across regulation periods and governance classification 

No Yes Diff. Net diff. t-stat Pr >|t|
Governance measure: gindex > 11

Low-regulation 0.346 0.368 -0.022  

(1,155) (315)

High-regulation 0.327 0.343 -0.017 **

(869) (223)

  Difference 0.019  0.025  -0.005  0.197 0.844

Governance measure: rpih ≤ 5

Low-regulation 0.351 0.347 0.004  

(1,248) (222)

High-regulation 0.328 0.337 -0.009  

(898) (194)

  Difference 0.023 * 0.010  0.013  0.429 0.668

Governance measure: bodscore < 4

Low-regulation 0.358 0.311 0.047 **

(1,246) (224)

High-regulation 0.322 0.374 -0.052 **

(928) (164)

  Difference 0.036 *** -0.063 ** 0.099 *** 3.151 0.002

weak_gov

Net difference in means 
across regulation periods 

and governance 

 
Variables are defined in Appendix C. ***, **, * Indicate significance at the 1, 5, and 10 percent 
levels, respectively. Sample period was 1997–2000 (low-regulation) and 2003–2005 (high-
regulation). Sample size was 2,562 firm-years in the manufacturing, food, and retail industries. 
The number of observations used to compute each mean is reported in parentheses under the 
respective cell. 
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Table 5-9. Fixed-effects regressions of cashetr on tax environment changes and corporate 
governance strength 

Pred. 
sign

Param. 
estimates t-stat p-value

Param. 
estimates t-stat p-value

post∆reg +/– -0.038 * -1.865 0.063 -0.042 * -1.891 0.059

weak_gov

post∆reg × gindex > 11 + 0.000  0.016 0.494 0.001  0.054 0.478

post∆reg × rpih ≤ 5 + -0.009  -0.311 0.622 -0.009  -0.308 0.621

post∆reg × bodscore < 4 + 0.078 *** 2.511 0.006 0.073 *** 2.411 0.008

Controls

ppe – -0.112 ** -1.920 0.028 -0.113 ** -1.918 0.028

opercashflow +/– -0.699 *** -6.341 <0.001 -0.723 *** -6.553 <0.001

r &d +/– 2.170 *** 5.540 <0.001 2.130 *** 5.389 <0.001

leverage +/– 0.213 *** 2.845 0.005 0.216 *** 2.882 0.004

foreign – -0.003  -0.411 0.341 -0.003  -0.420 0.337

ln(ta ) +/– -0.055 ** -2.450 0.015 -0.052 ** -2.181 0.030

daccr – --- --- --- -0.085 * -1.429 0.077

postreg × daccr + --- --- --- 0.076  1.268 0.103

analystcov – --- --- --- 0.295  0.321 0.626

postreg × analystcov + --- --- --- 0.563  0.430 0.666

epsgrowth – --- --- --- -0.041 ** -2.312 0.011

postreg × epsgrowth + --- --- --- 0.013  0.379 0.352

Adjusted R2
0.184 0.184

F 15.770 10.720
Pr > F <0.001 <0.001
Joint significance test of φ 1 , φ 2 , φ 3

F 2.120 1.970
Pr > F 0.097 0.118

Independent variables

Panel  A Panel  B

 
Variables are defined in Appendix C. ***, **, * Indicate significance at the 1, 5 and 10 percent 
levels, respectively, based on clustered-robust standard errors at the firm-level (two-sided if no 
sign is predicted). Sample period was 1997–2000 (low-regulation) and 2003–2005 (high-
regulation). Sample size was 2,562 firm-years in the manufacturing, food, and retail industries. 
All continuous variables were winzorized at the 1st and 99th percentiles. Panel A presents the 
results from estimating Equation 5-2; Panel B presents the results from the estimation of 
Equation 5-2 expanded to include controls for financial reporting aggressiveness. 
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Table 5-10. Differences in mean btd and cashetr across regulation periods and govscore 
classification 

No Yes Diff. Net diff. t-stat Pr >|t|
Panel A: Tax-aggressiveness measure: btd

Low-regulation 0.013 0.018 -0.005  

(1,174) (296)

High-regulation 0.026 0.016 0.010 *

(885) (207)

  Difference -0.013 *** 0.002  -0.015 ** -2.245 0.025

Panel B: Tax-aggressiveness measure: cashetr

Low-regulation 0.357 0.323 0.034 **

(1,268) (224)

High-regulation 0.321 0.368 -0.047 **

(909) (197)

  Difference 0.036 *** -0.044 * 0.081 *** 2.854 0.004

govscore < 5 

Net difference in means 
across regulation periods 

and govscore  classification

 
Variables are defined in Appendix C. ***, **, * Indicate significance at the 1, 5, and 10 percent 
levels, respectively. Sample period was 1997–2000 (low-regulation) and 2003–2005 (high-
regulation). Sample size was 2,562 firm-years in the manufacturing, food, and retail industries. 
The number of observations used to compute each mean is reported in parentheses under the 
respective cell. 
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Table 5-11. Descriptive statistics by govscore classification 

Variables No Yes Diff. No Yes Diff. No Yes Diff.

salesgrowth 0.112 0.120 -0.008  0.117 0.131 -0.013  0.104 0.104 0.000  

opercashflow 0.123 0.118 0.005  0.133 0.131 0.002  0.111 0.100 0.011 *

roa 0.075 0.069 0.007  0.085 0.088 -0.003  0.061 0.047 0.014 **

r&d 0.039 0.039 0.000  0.037 0.036 0.000  0.043 0.044 -0.001  

leverage 0.200 0.211 -0.011  0.213 0.218 -0.005  0.183 0.202 -0.019 *

netppetoppe 0.510 0.531 -0.021 *** 0.545 0.563 -0.018 ** 0.462 0.485 -0.023 **

ppe 0.587 0.607 -0.020  0.597 0.620 -0.023  0.574 0.589 -0.015  

ln(ta ) 7.315 6.963 0.352 *** 7.171 6.786 0.385 *** 7.506 7.216 0.290 ***

N 2,059 503 1,174 296 885 207

Full Sample Low-regulation High-regulation
govscore < 5 govscore < 5 govscore < 5

 
Variables are defined in Appendix C. ***, **, * Indicate significance at the 1, 5 and 10 percent 
levels, respectively. Sample period was 1997–2000 (low-regulation) and 2003–2005 (high-
regulation). Sample size was 2,562 firm-years in the manufacturing, food, and retail industries. 
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Table 5-12. Fixed-effects regressions of tax-aggressiveness (btd, cashetr) on tax environment 
changes and govscore 

Pred. 
sign

Param. 
estimate t-stat p-value

Pred. 
sign

Param. 
estimate t-stat p-value

post∆reg +/– 0.014 *** 2.675 0.008 +/– -0.048 ** -2.522 0.012

weak_gov

post∆reg × govscore < 5 – -0.017 *** -2.476 0.007 + 0.071 *** 2.466 0.007

Controls

netppetoppe + 0.045 * 1.457 0.073 --- --- ---

ppe + 0.039 *** 2.438 0.008 – -0.118 ** -2.026 0.022

intang + 0.023  1.248 0.106 --- --- ---

chgpostret – -2.003 *** -3.973 <0.001 --- --- ---

salesgrowth + 0.016 * 1.474 0.071 --- --- ---

opercashflow + 0.070 ** 1.708 0.044 +/– -0.717 *** -6.482 <0.001

mtr + 0.029 ** 1.764 0.039 --- --- ---

r &d +/– -0.700 *** -5.290 <0.001 +/– 2.153 *** 5.449 <0.001

leverage +/– -0.047  -1.585 0.114 +/– 0.216 *** 2.906 0.004

foreign + 0.002 * 1.460 0.072 – -0.002  -0.368 0.357

daccr + 0.003  0.189 0.425 – -0.084 * -1.407 0.080

post∆reg ×  daccr – 0.009  0.657 0.256 + 0.075  1.237 0.108

analystcov + 0.174  0.666 0.253 – 0.252  0.275 0.392

post∆reg × analystcov – 0.371  0.870 0.808 + 0.755  0.590 0.722

epsgrowth + 0.012 ** 1.859 0.032 – -0.039 ** -2.236 0.013

post∆reg × epsgrowth – 0.002  0.182 0.572 + 0.007  0.210 0.583

ln(ta ) +/– 0.013 * 1.768 0.078 +/– -0.051 ** -2.158 0.031

Adjusted R2
0.141 0.185

F 8.020 12.070

Pr > F <0.001 <0.001

Independent variables

Panel  A
Dependent variable: btd Dependent variable: cashetr

Panel  B

 
Variables are defined in Appendix C. ***, **, * Indicate significance at the 1, 5 and 10 percent 
levels, respectively, based on clustered-robust standard errors at the firm-level (two-sided if no 
sign is predicted). Sample period was 1997–2000 (low-regulation) and 2003–2005 (high-
regulation). Sample size was 2,562 firm-years in the manufacturing, food, and retail industries. 
All continuous variables were winzorized at the 1st and 99th percentiles. Panel A (Panel B) 
presents the results from the estimation of Equation 5-1 (the expanded version of Equation 5-2) 
using govscore < 5 as an alternative proxy for ex ante weak-governance. 
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Figure 5-1. Estimated gross book-tax difference behavior (scale $MM) 
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Figure 5-2. Cash ETR (cashetr) behavior  
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CHAPTER 6 
INVESTORS’ VALUATION OF TAX AGGRESSIVENESS CONDITIONAL ON THE TAX 

ENVIRONMENT AND CORPORATE GOVERNANCE 

Hypotheses 

The inter-temporal variation generated by recent shocks to the U.S. tax regulatory 

environment provided an opportunity to explore whether investors change their valuation of 

firms’ tax-aggressive behavior in response to increases in tax enforcement and to determine the 

role that firms’ corporate governance strength play in that change in valuation. Therefore, the 

second part of this study focused on the value that investors assign to tax-aggressive behavior. 

Chapter 2 proposed that the tax environment changes from the early 2000s would induce changes 

to the tax function that resulted in a better alignment of shareholders’ and managers’ tax-

planning-related interests. It was conjectured that the outcome of those changes was to increase 

the value that investors attached to tax-aggressiveness in the high-regulation period due to the 

increased certainty that managers were investing in tax planning activities that were closer to 

shareholders’ PMLTA. It was also conjectured that there would be a stronger effect for ex ante 

weak-governance firms because such firms received higher benefits from the improvement in the 

external governance environment—and the improvement to firms’ internal governance 

mechanisms that those changes would induce. These predictions were summarized in RQ2 and 

formally tested with the following hypotheses: 

H2A: The association between a firm’s stock price and its book-tax difference was more 
positive in the high-regulation period, relative to the low-regulation period. 

 
H2B: The positive association between a firm’s stock price and its book-tax difference in the 

high-regulation period was more positive for firms classified as ex ante weak-
governance, relative to other firms.  

 
These hypotheses are consistent with the framework established by Desai, Dick, and 

Zingales (2007) who demonstrated that increases in tax enforcement have a positive effect on 



 

79 

shareholders’ wealth. Such wealth increase stems from two sources: (1) the increase in external 

monitoring, which reduces managers’ opportunities to exploit the tax function to extract private 

rents, and (2) the changes in the tax function induced by the tax environment changes, which 

realign managers’ and shareholders’ tax-planning-related interests. Extant empirical literature 

has found evidence consistent with this framework. For example, Desai and Dharmapala (2007) 

found a positive association between book-tax differences and Tobin’s Q only for firms 

classified as strong-governance. The authors interpreted this result as evidence indicating that the 

value that investors attach to tax-aggressiveness depends on firms’ corporate governance 

strength. 

Hanlon and Slemrod (2007) examined the market reaction to tax-sheltering news and 

documented that, on average, firms’ stock prices declined when news about their involvement in 

tax-sheltering activities became public. The authors also documented that the decline in stock 

prices related to tax-sheltering news was smaller for strong-governance firms than for weak-

governance firms. This finding is consistent with the argument that strong-governance firms’ 

investors are more certain that managers are not exploiting tax-sheltering activities to extract 

private rents. 

In a contemporaneous study, Wilson (2008) examined the market performance of firms 

that were engaged in tax-sheltering activities.1 Wilson found that weak-governance firms 

exhibited lower abnormal returns than strong-governance firms during the period that such firms 

were engaged in tax-sheltering activities. The author also documented that the lower 

performance persisted for the 24 months following the active tax-sheltering-participation period. 

                                                 
1 Wilson (2008) indentified his sample was using the method implemented by Graham and Tucker (2006) to identify 
tax-sheltering firms. 
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In addition, previous research examining the relation between tax-aggressiveness and 

firms’ stock performance documented evidence consistent with a negative association between 

tax-aggressiveness and future firm performance (Lev and Nissim 2004; Hanlon 2005). Those 

results suggest that on average tax-aggressiveness has negative valuation implications. 

Thus, the hypotheses add to the line of inquiry that examines the valuation effects of tax-

aggressiveness by examining whether investors changed their perception of tax-aggressiveness 

as a result of the recent tax environment changes and whether the change in perception was 

different depending on firms’ ex ante corporate governance strength. 

Method 

An OLS regression was used to test the association between firms’ market values and the 

proxies for tax regime, weak-governance, and tax-aggressiveness while controlling for firms’ 

accounting fundamentals and firm-specific risk. The dependent variable and the continuous 

independent variables were defined on a per share basis and the regression model was specified 

as follows:2 

,i tprice =  
3

0 1 2 , 3 , 1 ,
( )t i t i t kk k i

post reg btd btd post reg weak_govδ δ δ δ ω
=

+ ∆ + + × ∆ +∑  (6-1)  

 

3 3

, , ,1 1

3

, , 4 , 5 ,1

6 , ,

( ) ( )

( )

k t k i k i t k ik k

k t i t k i i t i tk

i t i t

post reg weak_gov btd weak_gov

post reg  btd weak_gov ebei bve

stdret

µ ψ

θ δ δ

δ η

= =

=

+ ∆ × + ×
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where price was defined as price per share at the end of the first quarter of year t+1 to allow 

enough time for the year-end information on firms’ tax attributes to be included in their market 

                                                 
2 A similar regression specification was used in many other association studies (e.g., Ayers 1998; Barth, Beaver, and 
Landsman 1998; Francis and Schipper 1999). 
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values.3 The btd is the proxy for tax-aggressiveness and was defined as the difference between 

pre-tax income adjusted for minority interests and taxinc scaled by the number of shares 

outstanding at the end of fiscal-year t. The indicator variable post∆reg identified the high-

regulation period and the term weak_govk represented each of the weak-governance proxies (i.e., 

k = 1, 2, and 3 represented gindex > 11, rpih ≤ 5, and bodscore < 4, respectively). The 

accounting fundamentals are earnings before extraordinary items, ebei, and book value of equity, 

bve, both deflated by fiscal-year-end shares outstanding. Finally, the standard deviation of firm 

i’s monthly returns for year t, stdret, is a proxy for firm-specific risk.4 

For H2A, the variable of interest was the interaction between post∆reg and btd. A positive 

sign on 3̂δ  would be consistent with the prediction that improvements to the tax environment 

increases investors’ valuation of tax-aggressiveness. For H2B, the variables of interest were the 

three way interactions between post∆reg, btd, and weak-governance proxies. A positive sign on 

$
kθ  would support H2B, and suggest that the increase in investors’ valuation of tax-aggressiveness 

was higher for firms with ex ante weak-governance structures. 

In addition, the other variables included in Equation 6-1 could be interpreted in the context 

of results from prior research. First, a positive coefficient on btd would be consistent with the 

traditional view that tax-aggressiveness is a value-enhancing activity. On the other hand, a 

negative coefficient on btd would imply that tax-aggressiveness is associated with negative 

future firm performance consistent with the findings by Lev and Nissim (2004) and Hanlon 

(2005). Second, negative coefficients on weak_gov would be consistent with a negative 

association between firm performance and weak-governance structures (e.g., McConnell and 

                                                 
3 Results were robust to measuring price at the end of fiscal year t, which would have assumed strong-form capital 
market efficiency.  

4 The details on the variables construction are in Appendix C. 
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Servaes 1990; Gompers, Ishii, and Metrick 2003; Brown and Caylor 2006). Third, the signs on 

each ˆ
kµ  were expected to be positive if the market perceived that SOX induced corporate 

governance improvements to ex ante weak-governance firms. Fourth, the coefficients on the 

interactions between btd and weak_govk were expected to be negative, consistent with Desai and 

Dharmapala’s (2007) finding that tax-aggressiveness is valued positively for strong-governance 

firms.5 The coefficients on ebei and bve should be positive (Barth et al. 1998; Francis and 

Schipper 1999). Finally, the coefficient on stdret should be negative because firm-specific risk 

generates a discount in stock prices. 

Results 

Descriptive Statistics 

The sample consisted of 2,598 firm-year observations, representing 436 unique firms in the 

food, manufacturing and retail industries, over the period from 1997 to 2005 (excluding the 

transition period). The continuous variables in the regressions were winsorized (reset) at the 1st 

and 99th percentiles to minimize or control the effect of outliers. 

The distribution of price was found to be less skewed than the distribution of the total 

market value of equity, mve (Table 6-1). The distribution of mve indicates that the sample was 

biased toward larger firms, which was expected given the data selection process (see Tables 4-1 

and 4-3). The distribution of gross ebei also presented some skewness in its distribution, which 

was reduced at the per share level. 

Examining the correlation coefficients (Table 6-2) revealed a positive correlation between 

price and btd ( ρ̂ = 0.21), which suggests that, absent controls, the market attaches a positive 

weight to tax-aggressiveness. The remaining correlations were as expected except for gindex > 

                                                 
5 That result would also be consistent with also the finding in Hanlon and Slemrod (2007) and Wilson (2008). 



 

83 

11, which presented a positive correlation with price ( ρ̂ = 0.09). The correlations between ebei 

with btd and between ebei with bve were found to be close to 0.50.6 

Multivariate Results 

Table 6-3 presents the results from the estimation of Equation 6-1.The significance levels 

were obtained using robust standard errors clustered at the firm-level to control for 

heteroskedasticity and serial correlation and were based on one-tailed (two-tailed) tests where 

signs (no signs) were predicted. The estimation of a reduced form of Equation 6-1 that excluded 

the weak_gov variables (and the related interaction terms) showed a positive and significant 

coefficient (2.390, p-value < 0.001) on the interaction between post∆reg and btd, providing 

evidence in favor of H2A (Panel A). This result was robust to including the weak_gov variables 

(Panel B) and indicates that investors assigned a higher valuation to tax-aggressiveness in the 

high-regulation period. This evidence is consistent with an increase in investors’ valuation of 

tax-aggressiveness stemming from a reduction in managers’ opportunities for rent extraction 

through tax-aggressiveness after the tax environment changes from the early 2000s. 

The variables of interest for the tests of H2B were the three way interaction terms between 

btd, post∆reg, and the ex ante weak-governance proxies (Table 6-3, Panel B). The parameter 

estimates on the interactions were negative (although insignificant) for each ex ante weak-

governance proxy and failed to support H2B. A possible explanation for this result is that the 

market did not perceive that the tax environment changes were sufficiently strong to curtail the 

rent extraction opportunities associated with tax-aggressiveness for ex ante weak-governance 

firms. Alternatively, the lack of support for H2B could be the result of only including a short 

                                                 
6 In post-estimation tests it was verified that there were no variance inflation factors greater than 10, which reduced 
any concerns about biased coefficients due to multicollinearity. 
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horizon in the high-regulation period given that for ex ante weak-governance firms it might take 

a longer period to realign their tax function and attain shareholders’ PMLTA. 

Parameter estimates on the accounting fundamentals were positive and significant as 

expected. The coefficient on gindex > 11 (-2.070) and rpih ≤ 5 (-5.930) were significant at the 

10% and 1% levels, respectively; the coefficient on bodscore < 4 (-0.605) failed to achieve 

significance. In general, the signs and significance of these coefficients are consistent with the 

results of prior research that documented a negative relation between weak-governance 

structures and firm value (e.g., McConnell and Servaes 1990; Rosenstein and Wyatt 1997; 

Gompers et al. 2003; Brown and Caylor 2006).  

The coefficient on btd was negative in both Panels A and B of Table 6-3. Specifically, 

2̂δ was negative and significant (-2.420, p-value < 0.001) for the full model estimation. On 

average, the result is consistent with tax-aggressiveness not being positively weighted by 

investors (Lev and Nissim 2004; Hanlon 2005; Wilson 2008). The coefficients on the 

interactions between btd and the weak-governance proxies were not significant. 

Secondary Analyses 

Valuation tests using cash ETR as the proxy for tax-aggressiveness 

As an alternative test for H2A and H2B, Equation 6-1 was re-estimated using cashetr as the 

proxy for tax-aggressiveness yielding results similar to those obtained in the main tests (Table 6-

4). Specifically, the results revealed a negative and significant coefficient on the interaction 

between cashetr and post∆reg (-4.924, p-value = 0.056) in the estimation of the full model 

(Panel B), which was consistent with the results presented in Table 6-3 and provided additional 

evidence in support of H2A. 



 

85 

Examination of the coefficients on the three way interaction terms between post∆reg, 

cashetr, and each of the ex ante weak-governance proxies revealed a negative and significant 

coefficient (-12.048, p-value = 0.017) for the case where rpih ≤ 5 was the partitioning variable 

providing some support to H2B. The remaining coefficients on the three way interactions failed to 

support the hypothesis. Specifically, the coefficient for the case where gindex > 11 was the proxy 

for ex ante weak-governance was negative, although insignificant, while it was positive for the 

case where bodscore < 4 was the proxy. The coefficient on cashetr was not significant, 

indicating that investors did not perceive the cash savings represented by this ratio had a positive 

effect in their wealth. The remaining coefficients were similar to those reported in Table 6-3. 

Using the comprehensive corporate governance strength measure to test H2B  

As an alternative test of H2B the individual measures of ex ante weak-governance were 

substituted by govscore < 5 in Equation 6-1. The estimation using btd as the proxy for tax-

aggressiveness did not support H2B (Table 6-5, Panel A). Specifically, the coefficient on the three 

way interaction between post∆reg, btd, and govscore < 5 was negative and insignificant (-0.139, 

p-value = 0.545). The specification was also estimated using cashetr as the proxy for tax-

aggressiveness (Table 6-5, Panel B). The coefficient on the three way interaction also failed to 

support H2B. Thus, the results from these analyses suggest that the positive effect on the 

valuation of tax-aggressiveness resulting from the tax environment changes was not larger for ex 

ante weak-governance firms, consistent with the results presented in Table 6-3.  

Sensitivity Tests 

To eliminate concerns related to the identification of the regulation period, the transition 

period was expanded to include the years 2000–2003. After imposing the requirement that there 

be at least one observation in the redefined low-regulation period and one in the high-regulation 
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period, the sample included 2,172 firm-years and 413 unique firms. Results from estimating the 

specifications on the reduced data set were consistent with those presented in Table 6-3. 

Equation 6-1 was re-specified to use the natural log of mve as a dependent variable. The 

independent variables were btd as defined for Equation 5-1, roa, the natural log of bve, and the 

remaining variables as defined for Equation 6-1; results (untabulated) from the estimation were 

qualitatively similar to those presented in Table 6-3. 

Discussion 

This chapter examined the effect of the interaction between the tax environment and firms’ 

governance strength in investors’ valuation of tax-aggressiveness. This research question is 

important because in the U.S. corporate environment it is not clear whether the benefits of a 

firm’s tax-aggressive behavior accrue to the firm’s shareholders or its managers. The latter 

party—due to the separation of ownership and control—could exploit tax-aggressive positions to 

extract rents at the expense of the firm’s shareholders and other taxpayers. The analysis extends 

prior studies that documented evidence suggesting that tax-aggressive behavior is not 

unambiguously perceived by investors as a value enhancing activity (Desai and Dharmapala 

2007; Hanlon and Slemrod 2007; Wilson 2008). The hypotheses were based on theoretical work 

by Desai et al. (2007) who proved that an increase in tax enforcement could improve firms’ 

valuation directly through to the improvements in external monitoring and indirectly through the 

induced changes to firms’ tax function that curb managers’ opportunities to use tax-aggressive 

transactions to extract rents from firms’ shareholders. 

The inter-temporal variation generated by the tax environment changes from the earlier 

part of the 2000s was used to analyze whether, relative to the low-regulation period (years 1997–

2000), investors increased their valuation of tax-aggressiveness. It was also investigated whether 

the expected positive effect on investors’ valuation of tax-aggressiveness in the high-regulation 
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period was higher for ex ante weak-governance firms. The analyses used a pre- and post-

regulation-changes design for the period 1997–2005, excluding the regulatory transitional period 

from 2001 to 2002. The main analyses used an estimate of the book-tax difference as a proxy for 

tax-aggressiveness and three proxies to operationalize ex ante weak-governance. 

Results indicated an increase in the valuation of tax-aggressiveness in the high-regulation 

period (years 2003–2005) relative to its valuation in the low-regulation period after controlling 

for firms’ accounting fundamentals and firm-specific risk. However, results did not suggest that 

the increase on investors’ valuation of tax-aggressiveness was higher for ex ante weak-

governance firms as hypothesized. Tests using cash effective tax rates as alternative proxy for 

tax-aggressiveness revealed results consistent with those in the main analyses. Additional tests 

using a comprehensive measure of corporate governance strength also failed to provide evidence 

consistent with a more positive valuation effect for ex ante weak-governance firms. 

Overall, the results provided evidence suggesting that the changes in the tax environment 

increased the value that investors attached to tax-aggressiveness. This finding is consistent with 

the argument that changes in the tax environment (through increased enforcement and 

regulation) curb managers’ opportunities to use tax positions to extract private rents and increase 

the certainty that managers are taking tax positions closer to shareholders’ PMLTA. The null 

finding related to the expected higher impact of the regulatory change on ex ante weak-

governance firms could be explained as investors’ perceiving that the changes in the tax 

environment were not sufficiently strong to induce those firms to resolve all their tax-function-

related problems. Alternatively, the lack of support for the hypothesis could be the result of 

including only a short horizon after the tax environment changes took place to execute the 

analyses. It is possible that for ex ante weak-governance firms it might take a longer period to 
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realign their tax function, curb managers’ tax-related rent extraction opportunities, and attain the 

shareholders’ profit-maximizing level of tax-aggressiveness. 

Lastly, the results of the analyses should be interpreted with caution. First, the inferences 

were based on an association test, which opens the analyses to the omitted correlated variable 

problem. Second, btd and cashetr were used as proxies for tax-aggressiveness, which could 

introduce the measurement error problem to the analyses, although prior research had 

documented evidence that links btd and cashetr to tax-aggressiveness (e.g., Mills 1998; Blouin 

and Tuna 2007; Wilson 2008). Third, as mentioned before, the measures used to capture the 

corporate governance construct are far from perfect and require the researcher to impose criteria 

to partition firms into two groups. Finally, the estimated parameters are only generalizable to 

large firms that survived from 1997 to 2005. 
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Table 6-1. Descriptive statistics of variables used in the valuation analyses 

Variable Mean
Standard 
deviation

First 
quartile Median

Third 
quartile

price 31.647 17.937 17.313 28.500 44.210

mve 7,327.146 18,924.070 531.007 1,428.164 33,451.980

btd (per share) 0.378 1.410 -0.122 0.304 0.824
gindex > 11 0.211 --- --- --- ---

rphi ≤ 5 0.162 --- --- --- ---
bodscore < 4 0.151 --- --- --- ---
bve (per share) 11.856 7.431 6.650 10.027 26.741

bve    1,597.878 2,850.694 240.836 554.814 7,566.000

ebei (per share) 1.431 1.534 0.612 1.363 3.976

ebei 276.102 831.169 19.914 62.316 198.620

stdret 0.124 0.033 0.105 0.105 0.131  
Variables are defined in Appendix C. Sample period was 1997–2000 (low-regulation) and 2003–
2005 (high-regulation). Sample size was 2,598 firm-years in the manufacturing, food and retail 
industries. All continuous variables were winzorized (reset) at the 1st and 99th percentiles. Per 
share amounts are in dollars and gross amounts in $million. 
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Table 6-2. Pearson correlation coefficients of variables used in the valuation analyses 

price post ∆reg btd gind. > 11 rphi ≤ 5 bodsc. < 4 bve ebei 

post∆reg 0.01
btd (per share) 0.21 0.11

gindex > 11 0.09 -0.01 -0.02
rphi ≤ 5 -0.14 0.04 -0.01 -0.09

bodscore < 4 -0.07 -0.01 0.00 -0.06 0.03
bve (per share) 0.40 0.07 0.21 0.13 -0.06 0.00
ebei (per share) 0.59 -0.05 0.47 0.10 -0.06 -0.08 0.49

stdret -0.29 -0.27 -0.13 -0.09 -0.02 0.07 -0.22 -0.27  
Variables are defined in Appendix C. Bold figures were significant at the 5 percent level or 
better. Sample period was 1997–2000 (low-regulation) and 2003–2005 (high-regulation). Sample 
size was 2,598 firm-years in the manufacturing, food, and retail industries. 
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Table 6-3. Regressions of price on btd, tax environment changes, and corporate governance 
strength 

Pred. 
sign

Param. 
estimate t-stat p-value

Param. 
estimate t-stat p-value

post∆reg +/– -0.922  -1.262 0.208 -2.120 ** -2.048 0.041

btd +/– -2.300 *** -5.730 <0.001 -2.420 *** -4.892 <0.001

post∆reg × btd + 2.390 *** 5.414 <0.001 2.950 *** 5.341 <0.001

gindex > 11 – ---  --- --- -2.070 * -1.407 0.080

rpih ≤ 5 – ---  --- --- -5.930 *** -3.920 <0.001

bodscore < 4 – ---  --- --- -0.605  -0.365 0.358

post∆reg × gindex > 11 + ---  --- --- 4.570 *** 2.946 0.002

post∆reg × rpih ≤ 5 + ---  --- --- 2.560 * 1.525 0.064

post∆reg × bodscore < 4 + ---  --- --- -0.788  -0.442 0.671

btd ×  gindex > 11 – ---  --- --- 0.190  0.232 0.592

btd × rpih ≤ 5 – ---  --- --- -0.338  -0.253 0.400

btd × bodscore < 4 – ---  --- --- 1.250  1.087 0.861

post∆reg × btd × gindex > 11 + ---  --- --- -1.030  -1.167 0.878

post∆reg × btd × rpih ≤ 5 + ---  --- --- -1.270  -0.913 0.819

post∆reg × btd × bodscore < 4 + ---  --- --- -0.934  -0.752 0.774

ebei + 6.240 *** 16.794 <0.001 6.180 *** 16.808 <0.001

bve + 0.285 *** 3.947 <0.001 0.266 *** 3.700 <0.001

stdret – -68.300 *** -5.755 <0.001 -71.600 *** -6.045 <0.001

intercept +/– 28.500 *** 13.572 <0.001 30.600 *** 13.302 <0.001

Adjusted R2
0.388 0.401

F 150.130 57.660

Pr > F <0.001 <0.001

Independent Variables

Panel A Panel B

 
Variables are defined in Appendix C. ***, **, * Indicate significance at the 1, 5 and 10 percent 
levels, respectively, based on clustered-robust standard errors at the firm-level (two-sided if no 
sign is predicted). Sample period was 1997–2000 (low-regulation) and 2003–2005 (high-
regulation). Sample size was 2,598 firm-years in the manufacturing, food, and retail industries. 
All continuous variables were winzorized at the 1st and 99th percentiles. The following variables 
were measured on a per share basis: btd, ebei, bve, and price. Panel A presents the OLS 
parameter estimates of a reduced form of Equation 6-1 that excluded the ex ante weak-
governance proxies to provide a benchmark for the estimation of the full model and to test of 
H2A. Panel B presents the OLS parameter estimates of Equation 6-1 to test H2A and H2B. 
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Table 6-4. Regressions of price on cashetr, tax environment changes, and corporate governance 
strength 

Pred. 
sign

Param. 
estimate t-stat p-value

Param. 
estimate t-stat p-value

post∆reg +/– 0.889  0.794 0.428 0.515  0.351 0.726

cashetr +/– 2.300  1.073 0.284 1.427  0.513 0.608

post∆reg × cashetr – -3.830 * -1.641 0.051 -4.924 * -1.595 0.056

gindex > 11 – ---  --- --- -3.645 * -1.530 0.063

rpih ≤ 5 – ---  --- --- -11.155 *** -4.948 <0.001

bodscore < 4 – ---  --- --- 5.472  2.272 0.988

post∆reg × gindex > 11 + ---  --- --- 5.142 ** 1.992 0.023

post∆reg × rpih ≤ 5 + ---  --- --- 5.418 ** 2.268 0.012

post∆reg × bodscore < 4 + ---  --- --- -8.632  -3.335 >0.999

cashetr × gindex > 11 + ---  --- --- 5.511  1.281 0.100

cashetr × rpih ≤ 5 + ---  --- --- 14.847 *** 2.943 0.002

cashetr × bodscore < 4 + ---  --- --- -17.649  -3.829 >0.999

post∆reg × cashetr × gindex > 11 – ---  --- --- -3.639  -0.719 0.236

post∆reg × cashetr × rpih ≤ 5 – ---  --- --- -12.048 ** -2.127 0.017

post∆reg × cashetr × bodscore < 4 – ---  --- --- 22.896  4.413 >0.999

ebei + 5.800 *** 15.591 <0.001 5.728 *** 15.555 <0.001

bve + 0.306 *** 4.180 <0.001 0.289 *** 3.964 <0.001

stdret – -68.900 *** -5.705 <0.001 -72.240 *** -5.999 <0.001

intercept +/– 27.500 *** 12.142 <0.001 29.813 *** 12.258 <0.001

Adjusted R2
0.388 0.405

F 150.920 61.890

Pr > F <0.001 <0.001

Independent Variables

Panel A Panel B

 
Variables are defined in Appendix C. ***, **, * Indicate significance at the 1, 5 and 10 percent 
levels, respectively, based on clustered-robust standard errors at the firm-level (two-sided if no 
sign is predicted). Sample period was 1997–2000 (low-regulation) and 2003–2005 (high-
regulation). Sample size was 2,562 firm-years in the manufacturing, food, and retail industries. 
All continuous variables were winzorized at the 1st and 99th percentiles. The following variables 
were measured on a per share basis: ebei, bve, and price. Panel A presents the OLS parameter 
estimates of Equation 6-1 using cashetr as the proxy for tax-aggressiveness while excluding the 
ex ante weak-governance proxies as an alternative test of H2A. Panel B presents the OLS 
estimates of Equation 6-1 using cashetr as the proxy for tax-aggressiveness as an alternative test 
of H2A and H2B. 
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Table 6-5. Regressions of price on tax-aggressiveness (btd, cashetr), tax environment changes, 
and govscore 

Tax-aggresiveness measure:

Pred. 
sign

Param. 
estimate t-stat p-value

Param. 
estimate t-stat p-value

post∆reg +/– -0.860  -1.062 0.289 1.530  1.206 0.228

btd +/– -2.502 *** -5.959 <0.001 --- --- ---

post∆reg × btd + 2.514 *** 5.392 <0.001 --- --- ---

cashetr +/– --- --- --- 3.595 * 1.561 0.060

post∆reg × cashetr – --- --- --- -5.495 ** -2.111 0.018

govscore < 5 – -1.528  -0.933 0.176 1.647  0.584 0.720

post∆reg × govscore < 5 + -0.443  -0.268 0.395 -4.145  -1.572 0.942

btd × govscore < 5 – 1.089  0.991 0.839 --- --- ---

post∆reg × btd × govscore < 5 + -0.139  -0.113 0.545 --- --- ---

cashetr × govscore < 5 + ---  --- --- -8.993  -1.519 0.935

post∆reg × cashetr × govscore < 5 – ---  --- --- 11.023  1.815 0.965

ebei + 6.302 *** 17.081 <0.001 5.780 *** 15.488 <0.001

bve + 0.281 *** 3.965 <0.001 0.308 *** 4.222 <0.001

stdret – -67.546 *** -5.600 <0.001 -69.256 *** -5.699 <0.001

Intercept +/– 28.523 *** 13.116 <0.001 27.357 *** 11.538 <0.001

Adjusted R2
0.398 0.385

F 93.780 93.880

Pr > F <0.001 <0.001

Independent Variables

Panel A Panel B

btd cashetr

 
Variables are defined in Appendix C. ***, **, * Indicate significance at the 1, 5 and 10 percent 
levels, respectively, based on clustered-robust standard errors at the firm-level (two-sided if no 
sign is predicted). Sample period was 1997–2000 (low-regulation) and 2003–2005 (high-
regulation). Sample size was 2,562 firm-years in the manufacturing, food, and retail industries. 
All continuous variables were winzorized at the 1st and 99th percentiles. The following variables 
were measured on a per share basis: ebei, bve, and price. Panel A (Panel B) presents the OLS 
parameter estimates of Equation 6-1 using btd (cashetr) as the proxy for tax-aggressiveness and 
govscore < 5 as the proxy for ex ante weak-governance as an alternative test of H2B. 
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CHAPTER 7 
CONCLUDING REMARKS AND FUTURE RESEARCH 

The previous chapters presented an empirical examination of the effect that the tax 

environment and its interaction with firms’ governance strength has on tax-aggressiveness and 

investors’ valuation of such behavior. The concerns raised by the U.S. Treasury and other 

stakeholders during the late 1990s regarding the growing divide between financial statement and 

taxable income and its potential relation to increased tax-sheltering activities by corporations led 

the IRS and the Congress to implement a series of changes in the tax environment geared to curb 

such behavior. The inter-temporal variation generated by those tax environment changes was the 

focus of the empirical work, which tested the following hypotheses: firstly, that ex ante weak-

governance firms responded to the tax environment changes by reducing their tax-aggressive 

behavior; secondly, that investors placed a higher value on tax-aggressiveness in the high-

regulation period because the increased external monitoring curbed managers’ rent extraction 

opportunities and induced changes to the tax function that improved managers’ tax planning 

choices; finally, that investors assigned a higher value to tax-aggressiveness for firms with ex 

ante weak-governance structures in the high-regulation period, relative to other firms in the 

economy. 

The analyses used a pre- and post-tax-environment-changes design on an unbalanced panel 

of 2,598 firm-years for the period 1997–2005 (excluding the transition period 2001–2002). The 

main analyses used an estimate of the book-tax difference to proxy for tax-aggressiveness and 

three distinct measures of corporate governance based on the shareholder rights index developed 

by Gompers, Ishii, and Metrick (2003), the percentage of institutional investors’ shareholdings, 

and a BOD’s strength score.  
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The results showed a negative and significant association between the book-tax difference 

and the proxies for ex ante weak-governance in the high-regulation period, after controlling for 

confounding factors. These findings indicate that, relative to other firms, ex ante weak-

governance firms reduced their tax-aggressiveness in response to the tax environment changes of 

the early 2000s. This is consistent with the tax environment changes inducing adjustments to the 

tax function that reduced managers’ opportunities to use tax-aggressive positions to increase 

their utility at the expense of shareholders’ wealth. Tests using cash effective tax rates as an 

alternative proxy for tax-aggressiveness yielded results consistent with the main tests. Also, tests 

where the individual ex ante weak-governance measures were substituted for a comprehensive 

corporate governance strength measure provided additional support to the results presented in the 

main tests.  

Consistent with the second hypothesis, the results indicated a positive association between 

the book-tax difference and firm value in the high-regulation period, while the relation was non-

positive in the low-regulation period, after controlling for firms’ accounting fundamentals and 

firm-specific risk. This finding implies that investors attached a higher value to tax-

aggressiveness in the high-regulation period, which is consistent with investors perceiving that 

the tax environment changes reduced managers’ opportunities to use tax-aggressive transactions 

to increase their personal utility. The results were similar when cash effective tax rates were used 

as an alternative proxy for tax-aggressiveness. 

The results, however, did not indicate that investors imputed a higher valuation to tax-

aggressiveness in the high-regulation period for ex ante weak-governance firms. This null 

finding could be explained as investors’ believing that the changes in the tax regulatory 

environment were not sufficiently strong to induce ex ante weak-governance firms to resolve 
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their tax-function-related internal control problems. Another explanation would be that the 

number of years identified in the study as the post-tax-environment-changes period might not 

cover the full horizon that will take ex ante weak-governance firms to realign their tax function, 

curb managers’ tax-related rent extraction opportunities, and achieve the firm’s profit 

maximizing level of tax-aggressiveness. 

This study contributes to the literature that links tax-aggressiveness and firms’ corporate 

governance by conducting a comprehensive analysis of the effect of the interaction between the 

tax environment and firms’ corporate governance strength on firms’ tax-aggressiveness and the 

value that investors attach to such behavior. Specifically, the study provides evidence about the 

effect of the interaction between the recent tax environment changes and firms’ ex ante 

governance strength on firms’ tax-aggressiveness level. The study also provides evidence 

suggesting a change in investors’ valuation of tax-aggressiveness in response to the tax 

environment changes.  

The results validate previous archival evidence that suggests that tax-aggressiveness is 

more pervasive in firms with weak-governance structures (e.g., Desai and Dharmapala 2006; 

Moore 2007). The study should be of interest to the IRS and Congress as they explore the effects 

of recent tax environment changes on corporate tax-aggressive behavior. Finally, this study 

should be of interest to academics and other stakeholders interested in understanding the 

determinants and the market valuation consequences of corporate tax-aggressiveness. 

This study opens avenues for future research in the area of tax-aggressiveness and 

corporate governance. Firstly, a promising line of inquiry underlying the study of corporate tax 

avoidance and corporate governance is to explore directly whether managers engage in tax-

aggressive transactions to generate free-cash-flows that allow them to engage in rent extraction 
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activities such as empire building and/or perk consumption. That type of study may help to 

reconcile the traditional view that tax avoidance is a value-enhancing activity with the seemingly 

contradictory findings that tax-aggressiveness is more pervasive in weakly-governed firms. 

Secondly, the literature that ties corporate governance and tax avoidance has not addressed 

this issue in the banking industry, which presents an opportunity to study this relation on a more 

homogeneous set of firms. Finally, given that regulatory changes could show effects long after 

their implementation, follow-up studies that include longer data series after the recent tax 

environment changes took place are granted as well as studies that explore whether the effects 

that the recently implemented FIN 48 may have on tax-aggressiveness—and its related market 

valuation—depend on firms’ corporate governance strength.  
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APPENDIX A 
BOARD OF DIRECTORS STRENGTH SCORE 

To measure the quality of the board of directors’ monitoring strength, a variation of the 

corporate governance proxies proposed by DeFond, Hann, and Hu (2005), Dhaliwal, Naiker, and 

Navissi (2006), and Causholli, Knechel, and MacGregor (2007) was considered and used to 

develop a BOD score that incorporated five attributes of the BOD and the three attributes of the 

AC identified by prior studies as indicators of corporate governance strength (e.g., Weisbach 

1988; Beasley 1996; Dechow, Sloan, and Sweeney 1996; Core, Holthausen, and Larcker 1999; 

Anderson, Mansi, Reed 2004; DeFond et al. 2005; Dhaliwal et al. 2006; Collins, Gong, and Li 

2007). For each attribute, an indicator variable that identifies the conditions that would indicate a 

strong-governance environment was defined as follows: 

BOD attributes: 

• Independence—Prior research argues that outside or independent directors have more 
incentives to carry out their monitoring tasks, not to collude with top managers, and 
objectively evaluate management performance (Fama and Jensen 1983; Carcello and Neal 
2003). Although the empirical evidence on the effects of BOD’s independence is mixed, 
the widespread view suggests that a higher proportion of outside directors is associated 
with strong-governance and financial statement integrity (e.g., Weisbach 1988; Brickley, 
Coles, and Terry 1994; Beasley 1996; Dechow et al. 1996; Core et al. 1999; Rosenstein 
and Wyatt 1997; Klein 2002; Xie, Davidson, and DaDalt 2003; Collins et al. 2007). An 
outside director was identified as a director that had no significant affiliations with the firm 
such as firm employees (current or former), providers of services to or major customers of 
the firm. Following prior studies an indicator variable was equaled to one if 60 percent or 
more of a firm’s directors were outsiders (Weisbach 1988; DeFond et al. 2005; Dhaliwal et 
al. 2006); zero otherwise.  

• CEO-Chair Separation—Jensen (1993) suggested that the position of CEO and Chair of 
the BOD should be separated because a critical function of the later is to oversee the 
performance of the former. Existing empirical evidence suggests an association between 
Duality (i.e., CEO and Chairman of the BOD is held by the same person) and higher 
instances of Securities Exchange Commission (SEC) accounting enforcement actions for 
alleged violations of GAAP (Dechow et al. 1996; Farber 2005; Collins et al. 2007). 
Therefore, an indicator was equaled to one for firms where the CEO and Chair of BOD 
positions were not held by the same individual; zero otherwise. 
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• Blockholder—Prior studies documented that BOD’s members who are blockholders 
improve corporate governance through better external monitoring (Beasley 1996; Dechow 
et al. 1996; Core et al. 1999; Klein 2002). Therefore, an indicator variable was equaled to 
one for firms where at least one director owned more than five percent of the firm’s 
outstanding shares; zero otherwise. 

• BOD experience—A BOD member’s monitoring ability increases with experience on 
boards (Fama 1980; Kaplan and Reishus 1990). Prior research documented a negative 
association between outside directorships and aggressive financial reporting (Bédard, 
Marakchi-Chtourou, and Courteou 2004; Yang and Krishnan 2005). An indicator variable 
was equaled to one if the average number of directorships held by a firm’s board members 
was greater than two; zero otherwise. 

• Attendance—The level of commitment of members of the BOD is important for effective 
monitoring. Brown and Caylor (2006) found that one of the key drivers of the relation 
between governance strength and firm valuation is that all directors attend more than 75 
percent of board meetings or have a valid excuse for non-attendance. Building on that 
finding an indicator variable was equaled to one if all firm’s directors attended at least 75 
percent of the board’s meetings; zero otherwise. 

AC attributes: 

• AC size—Effective December 1999, and following the recommendations of the Blue 
Ribbon Committee (BRC 1999), the New York Stock Exchange (NYSE) and NASDAQ 
required their registrants to have a minimum of three directors on their AC, suggesting that 
larger AC provide stronger governance. Anderson et al. (2004) provided evidence 
consistent with larger AC being associated with lower cost of debt and Archambeault and 
DeZoort (2001) found evidence suggesting a negative relation between AC’s size and 
suspicious auditor-switching. Therefore, consistent with the BRC’s recommendation, an 
indicator variable was equaled to one if a firm’s AC had at least three members; zero 
otherwise. 

• AC independence—Firms with more independent AC are less likely to experience fraud, 
SEC enforcement actions, material restatements, and earnings management than those with 
less independent AC (Beasley, Carcello, Hermanson, and Lapides 2000; Archambeault and 
DeZoort 2001; Klein 2002; Abbott, Parker, and Peters 2004; Bédard et al. 2004; Krishnan 
2005; Vafeas 2005, Collins et al. 2007). Also, the BRC recommended that all listed 
companies with market capitalizations greater than $200 million should have AC 
composed entirely of independent directors. Therefore, an indicator variable was equaled 
to one if all the directors in a firm’s AC were independent; zero otherwise. 

• AC governance expertise—Companies with an AC that has greater expertise in corporate 
governance are more likely to support auditors in management-auditor disputes, and less 
likely to engage in earnings management (DeZoort and Salterio 2001; Carcello and Neal 
2003; Yang and Krishnan 2004). Bédard et al. (2004) documented a negative association 
between the number of directorships an AC member holds and the incidence of earnings 
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management. An indicator variable was equaled to one if the average number of outside 
directorships held by a firm’s AC’s members exceeded one; zero otherwise. 

Then, the BOD score (bodscore) was calculated for each firm in the sample by adding each 

of the eight indicator variables belonging to each BOD/AC attribute. Finally, a cutoff of three 

was used to determine whether a firm had weak-governance based on the total bodscore. More 

specifically, if a firm had a bodscore of three or less in the last two years of the low-regulation 

period, then bodscore < 4 was equaled to one (i.e., weak-BOD monitoring strength during the 

low-regulation period); zero otherwise.1 

Descriptive statistics on the BOD’s and AC’s attributes used to compute bodscore (Table 

A-1) were similar to those from earlier studies (e.g., Xie et al. 2003; Yang and Krishnan 2005; 

Dhaliwal et al. 2006). The mean (median) bodscore was 4.63 (4.50) and less than 25 percent of 

the sample fell below the cut-off used to identify weak-governance firms (1st quartile was 3.5). A 

noticeable difference from earlier studies was the percentage of firms without Duality, which 

was 63 percent for this study’s sample, compared with 42 percent for Dhaliwal et al. (2006) and 

15 percent for Xie et al. (2003). Distributional characteristics of the AC’s percentage of 

independent members and size for this sample resembled those recommended by the BRC, 

which was probably a result of the adoption of those recommendations by NASDAQ and the 

NYSE in 1999. 

                                                 
1 If bodscore was not available for the last two years of the low-regulation period, the bodscore for 1999 or 2000, 
whichever was available, was used to define bodscore < 4. 
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Table A-1. Descriptive statistics of BOD and AC attributes 

Mean
Standard 
deviation

First 
quartile Median

Third 
quartile

bodscore 4.64 1.41 3.50 4.50 6.00

BOD attributes:

% BOD outsiders 0.61 0.19 0.50 0.63 0.75

CEO-Chair of BOD separation 0.63 0.48 0.00 1.00 1.00

% BOD with 2 or more directorships 0.24 0.21 0.00 0.20 0.40

% Directors with less than 75% attendance 0.02 0.06 0.00 0.00 0.00

Number of blockholders 1.86 1.38 1.00 2.00 3.00

AC attributes:

AC size 3.65 1.23 3.00 3.00 4.00

% AC outsiders 0.83 0.23 0.67 1.00 1.00

% AC with more than 1 directorships 0.47 0.50 0.00 0.00 1.00  
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APPENDIX B 
BACKGROUND ON SHAREHOLDER RIGHTS INDEX 

The G-Index developed by Gompers, Ishii, and Metrick (2003) was constructed using 24 

anti-takeover provisions (22 at the firm-level and 2 at the state of incorporation law level) which 

they classified in the following five groups: tactics for delaying hostile bidders, voting rights, 

directors/officer protection, other takeover defenses, and state laws. The G-Index has a possible 

range from 0 to 24, where high scores indicate a higher degree of protection for managers from 

hostile takeovers, which is considered a market disciplining mechanism (Jensen 1993). 

Therefore, high scores of G-Index indicate low shareholder protection (i.e., weaker corporate 

governance).  

Examining the details on the distribution of the G-Index for the universe of firms in the 

Risk Metrics Historical Governance database (Table B-1, Panel A) and for the study’s sample 

(Panel B) revealed that the mean G-Index was close to 9 for the years in the low-regulation 

period, consistent with Gompers et al. (2003). The data in Panel C showed the G-Index’s 

standard deviation at the firm-level to be 0.573 (0.692) for the sample used in the analyses (the 

Risk Metrics universe), which indicates that the measure is relatively stable at the firm-level, 

consistent with Gompers et al. (2003, 117).  
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Table B-1. Distributional characteristics of the shareholder rights index 
Panel A:

Date

G-Index Freq. % Freq. % Freq. % Freq. % Freq. %
< 3 37 2.6 28 1.9 20 1.3 26 1.4 14 0.8

4 46 3.2 47 3.2 42 2.8 86 4.6 51 2.9
5 94 6.5 92 6.3 83 5.6 152 8.1 108 6.2
6 141 9.8 105 7.2 125 8.4 196 10.4 177 10.1
7 168 11.7 157 10.8 145 9.7 210 11.2 201 11.5
8 168 11.7 152 10.5 171 11.5 228 12.1 209 12.0
9 166 11.5 193 13.3 192 12.9 210 11.2 234 13.4

10 182 12.7 175 12.1 183 12.3 236 12.5 234 13.4
11 156 10.8 176 12.1 173 11.6 200 10.6 200 11.4
12 106 7.4 129 8.9 149 10.0 140 7.4 136 7.8
13 89 6.2 102 7.0 113 7.6 113 6.0 101 5.8
14 53 3.7 52 3.6 56 3.8 47 2.5 44 2.5

> 15 32 2.2 43 3.0 36 2.4 39 2.1 38 2.2
Total 1,438 100.0 1,451 100.0 1,488 100.0 1,883 100.0 1,747 100.0
Mean 8.9 9.2 9.3 8.8 9.0

Panel B: Distributional characteristics of the sample used for the analyses
Date
G-Index Freq. % Freq. % Freq. % Freq. % Freq. %

< 3 3 1.3 7 2.7 1 0.4 4 1.0 1 0.2
4 7 3.0 8 3.0 11 3.9 13 3.2 12 2.8
5 10 4.3 16 6.1 18 6.3 35 8.6 30 6.9
6 20 8.6 18 6.8 19 6.7 33 8.1 37 8.5
7 27 11.6 19 7.2 24 8.4 42 10.4 44 10.1
8 23 9.9 34 12.9 35 12.3 58 14.3 55 12.7
9 24 10.3 27 10.3 35 12.3 45 11.1 65 15.0

10 23 9.9 24 9.1 22 7.7 48 11.9 49 11.3
11 37 15.9 35 13.3 36 12.6 39 9.6 39 9.0
12 27 11.6 37 14.1 40 14.0 30 7.4 43 9.9
13 19 8.2 23 8.7 25 8.8 35 8.6 35 8.1
14 10 4.3 8 3.0 11 3.9 16 4.0 16 3.7

> 15 2 0.9 7 2.7 8 2.8 7 1.7 8 1.8
Total 232 100.0 263 100.0 285 100.0 405 100.0 434 100.0
Mean 8.9 9.2 9.3 8.8 9.0

Panel C: G-index standard deviation variation per firm

N Mean Min 1st Qtr Median 3rd Qtr Max
All Risk Metrics 2,825 0.692 0.000 0.000 0.577 1.000 4.359
Sample 436 0.573 0.000 0.000 0.535 0.837 3.286

02/200009/1990 07/1993 07/1995 02/1998

02/200009/1990 07/1993 07/1995 02/1998

Distributional characteristics of the universe of firms in the Risk Metrics Historical 
Governance Database
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APPENDIX C 
VARIABLE MEASUREMENT 

Table C-1. Variable measurement 
Variable name Definition (COMPUSTAT data items in parentheses) 

post∆reg Indicator variable equaled to 1 if year > = 2003; 0 otherwise. 
Tax-aggressiveness 
btd {[pre-tax income (data170) - minority interests (data49)] - taxinc} scaled 

by lagged total assets (data6). 
taxinc {[federal current income tax (data63) + foreign current income tax 

(data64)]/top statutory rate} - change in net operating losses (data52). 
cashetr Income tax paid (data317) divided by pre-tax income (data170); if income 

tax paid < 0, then cashetr = 0; if income tax paid > 0 and pre-tax 
income < 0, then cashetr = 1; any remaining observations where 
cashetr > 1 were reset to 1. 

Weak-governance  
gindex > 11 Indicator variable equaled to 1 if the G-Index (Gompers, Ishii, and 

Metrick 2003) > 11; 0 otherwise. 
rpih ≤ 5 Indicator variable equaled to 1 if firm i was within the bottom 5 deciles of 

the percent of institutional investors’ shareholdings (pih); rankings 
based on the universe of Thomson Financial database; pih = 
institutional investors shareholdings/total shares outstanding. 

bodscore < 4 Indicator variable equaled to 1 if bodscore < 4; 0 otherwise for firm i in 
years 1999 and 2000; bodscore based on eight attributes of the board of 
directors. 

govscore < 5 Indicator variable equaled to 1 if govscore < 5; 0 otherwise for firm i in 
years 1999 and 2000; govscore based on the combination of the eight 
attributes of the board of directors included in bodscore, the G-Index, 
and the deciles of percent of institutional investors’ shareholdings.  

Control variables in Equations 5-1 and 5-2 
netppetoppe Ratio of net property, plant, and equipment (data8) to gross property, 

plant and equipment (data7). 
ppe Gross property, plant, and equipment (data7) scaled by lagged total assets 

(data6). 
chgpostret Change in post-retirement benefits from year t-1 to year t (data330) scaled 

by lagged total assets; set to zero if missing and multiplied by -1 for 
ease of interpretation of the coefficient (Manzon and Plesko 2002). 

salesgrowth Change in net sales (data12) divided by lagged net sales. 
opercashflow Operating cash flows (data308) scaled by lagged total assets (data6). 
mtr Lagged estimated marginal tax rates (Graham 1996); estimates were 

obtained from Professor John Graham's Web Site. 
r&d Ratio of R&D expenses (data46) to sales (data12); set to zero if missing. 
leverage Long-term debt (data9 + data34) divided by total assets; data9 and data34 

set to zero if missing. 
foreign Number of countries in which firm i operated during year t; 

COMPUSTAT Geographic Segment data file. 



 

105 

Table C-1. Continued 
Variable name Definition (COMPUSTAT data items in parentheses) 

daccr Residual from the cross-sectional modified Jones model (Dechow, Sloan, 
and Sweeney 1995) using all available data in COMPUSTAT data for 
years 1996–2005. 

# analysts Number of analysts in the I/B/E/S database issuing annual earnings per 
share estimates for firm i in year t; set to zero if missing. 

analystcov # analysts scaled by lagged total assets. 
epsgrowth Equaled to one if the annual change in earnings per share (data57) is 

within +/- $0.05; zero otherwise. 
ln(ta) Natural log of total assets (data6). 
Variables in Equation 6-1 
price Share price at the end of the first quarter of year t+1for firm i; 

COMPUSTAT Quarterly. 
mve price multiplied by total shares outstanding. 
bve Book value of equity (data6 - data181). 
ebei Earnings before extraordinary items (data18). 
stdret Standard deviation of monthly returns for firm i during year t adjusted for 

deciles of size based on NYSE/NASDAQ. 
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APPENDIX D 
DISCRETIONARY ACCRUALS ESTIMATION 

The implementation of the cross-sectional Jones (1991) model used the following 

regression: 

, , , ,
0 ,

, 1 , 1 , 1 , 1

1i t i t i t i t

i t

i t i t i t i t

totoperaccr rev accrec ppe

ta ta ta ta
α β γ ε

− − − −

     ∆ −∆
= ⋅ + + +          

     
  (D-1) 

where for firm i in year t: 

•  totoperaccr  refers to total accruals defined as [change in current assets (data4) - change in 
cash (data1)] - [change in current liabilities (data5) - change in short term debt included in 
current liabilities (data34) - change tax payable (data71)] - depreciation (data14), 

• ta refers to total assets (COMPUSTAT data6), 

• rev∆  refers to change in net revenue (COMPUSTAT data16), 

• accrec∆  refers to change in accounts receivables (COMPUSTAT data2), 

• ppe refers to gross property, plant, and equipment (COMPUSTAT data7). 

The measure of discretionary accruals, daccr, was defined as the residual of the 

estimation of Equation D-1 separately for each combination of two-digit SIC code and calendar 

year t (Dechow, Sloan, and Sweeney 1995) in the COMPUSTAT universe for the years 1997–

2005. 
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